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Inside your head is a substance thafs 
far more valuable than North Sea Oil. 




Ii s called grey matter. 
And that, not oil, is our great- 
est natural asset. - - 

After all, it's going to have 
to solve the problems that will 
remain when the oil runs out. 

Fortunately brain power 
is one commodity that Britain 
isn't short of. 

Ai ICI we have people 
who are making fuel from 
industrial wastes, turning 
natural gas into animal feed, 
pioneering new fertilizers 
and pesticides to help the 
world grow more food, 
inventing tough new plastics 
that will save weight, 
therefore petrol, in cars and 
developing drugs for millions 
of heart sufferers. Projects in the true tradition of the Pathlinders. 

Altogether we have over 13,000 people permanently engaged in 
research which is an enormous investment. But it's an investment that • 
comes out of our world-wide earnings, not out of 
the taxpayer's pocket. 

In fact, last year our exports were well over 
£1000 million, a lot of money to earn for Britain. 
It just goes to show the value of that substance 
inside your head. 

The Pathfinders 

Investing in research tor Britain. 
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The Solar Maximum Mission 
— NASA's latest satellite to 
look at the Sun — takes off 
from Cape Canaveral. 
The satellite is observing 
solar flares in an attempt to 
unravel processes underlying 
these enormous bursts of 
activity. The article on p 45 
describes some of the 
mission's successes and 
presents colour images of 
the Sun published for 
the first time. 
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Liberate the truth 

"Horror Farm" — ^the Agricultural Research Council's 
Institute of Animal Physiology at Babraham near Cam- 
Ixidge— Jias hit the headlines again. Not through its own 
activities, but throu^ the activities of a coalition of seHf- 
styled animal lovers who took it upon themselves to raid 
the institute to secure evidence of the "horrific" experi- 
ments that take place behind Babraham's blacked-out 
windows. Members of the various Animal Liberation 
Leagues said afterwards that their hooliganism was moti- 
vated by the desire to secure evidence to lay before the 
puUic wliich, they remind us, pays for the work. They got 
tiieir evidence, 10 rolls of film and a garbled report of 
an animal that was eitiier a cross between a goat and a 
cow or else a goat the size of a cow, but as yet have not 
released the sickening material. 

Deplorable though their stormtrooper tactics un- 
doubtedly are, the Liberation Leagues do raise important 
points. One is an old chestnut : an animal whose condition 
makes you suffer is not necessarily suffering itself. Im- 
planted electrodes and windows in the stomach are not, of 
themselves, likely to cause pain. The Libbers don't burst 
into hospitals to take pictures of people with cardiac pace- 
makers, yet the technology is identical. 

More important, though, is the whole question of 
secrecy in research and the scientists' response to this 
kind of threat. Lord Halsbury's Laboratory Animals Pro- 
tection Bill, which recently went through the committee 
stage but is effectively starved of government support and 
stands little chance of becoming law, would have fostered 
a dimate in which researdiers would fed free to talk 
ab<mt tlie value of dieir work, and those who disagreed 
wnrald have a forum in which to be heard. But the govern- 
ment, despite pledges in its election manifesto and subse- 
quent promises to replace the Cruelty to Animals 1876 
Act, pleaded poverty when faced with Halsbury's forward- 
looking Bill (New Scientist, 26 June, p 574). 

Nothing is going to abolish vivisection overnight. The 
Halsbury Bill offered a chance to decrease the number of 
animals abused. If the Animal Liberation Leagues would 
only accept these political truths they could campaign 
effectively for much-needed reform. As it is they do their 
more sensible colleagues down by driving a wedge between 
scientists and the people they serve. Jeraqy Cheif as 

Please adjust your policy 

By an unhappy ooindden(», the figure of £2000 million 
has cropped up twice in the past week with, regard to 
Britain's ailing industries. The taxpayer will need to find 
something like this sum to keep British Steel afloat for 
another year. And the trade union members on Sir Harold 
Wilson's committee of inquiry into Britain's financial in- 
stutions want to pour the same figure, through a govern- 
ment-run investment bank, into manufacturing industry 
eadi year to keep it competitive with the rest of the world. 

The harsh reali^ is that the Industry Secretary, Sir 
Keith Joseph, will be forced to countenance a £2000 mil- 
lion hand-out to British Steel r to do ansrthing else would 
cause a gigantic political row. But as there is no pressing 
political reason to do anything about the much more im- 
portant question of the rest of industry, Sir Keith will 
continue to pay lip-service to ideas about helping it to 
reshape itself. 

Sir Keith's industrial strategy— if he can be said to have 
one— is to create staUe eoonomic oonditi«is that wHI 
allow firms to flourish. But in tiie experimoe of most 



industrialised countries, something more than this is 
needed. The industry supremo was forcefully reminded of 
this by a recent report from Geoffrey Chandler, the direc- 
tor general of the National Economic Development Office. 
The report lists a series of what Chandler calls "adjust- 
ment policies" in other European countries. The measures 
aim to "reduce the inertia which can lead to slow indus- 
trial adaptation to such major changes in the economic 
environment as the oil crisis, industrialisation in the Third 
World or rapid technological changes". 

Among other things, the document tells us that West 
Germany is spending £96 million per year on supporting 
small businesses (the cash often helps to pay for R&D 
staff); the Netherlands grants £90 million annually to 
high-technology firms to help them with research costs; 
and the Swiss have a £13 million project to encourage 
the adoption of new electronic techniques. Chandler is 
not so bold as to tell Sir Keith that in virtually ignoring 
such measures he is on the wrong track. But on the 
evidence of the report, these policies are part of the in- 
dustrial scene in just about every developed European 
nation except Britain. 

Chandler's message is that British industry is not tick- 
ing over as well as the government might wish. U Sir 
Harold's committee did nothing else, it made plain the 
fact that the relationship between financial institutions 
and industry is complex. And sometimes Sir Keith's be- 
loved free-market mechanisms are not enough to keep it 
working properly. In particular, innovative activities titiat 
can generate wealth aren't always backed in the way tiiey 
might be. It would be helpful if we had an Industry 
Secretary who— even if he didn't immediatdy propose 
startling solutions to remedy the problems— ^nade a start 
by admitting that the problems exist Peter MSrih 

Confusion in Europe 

The endorsement of the US's fusitm energy programme by 
a high-level review committee undeii^ves tiie poverty «tf 
Europe's own fusion effort. Our next big machine, the 

Joint European Torus (JET), may be as good as their Toka- 
mak Fusion Test Reactor, it may even be scientifically 
superior, but one machine does not make a fusion pro- 
gramme. It took the EEC years to agree on a site for JET; 
since then Europe's fusion planners have achieved little. 
In the US, the Department of Energy has started woric on 
two alternatives to the tokamak — the Mirror Fusion Test 
Facility and the Elmo Bumpy Torus — a large desig n team 
is working on the tokamak that will CMne after TFTR, 
and a azealde technology programme is under way. In 
Europe our only thought for tiie future seems to be to 
send a handful of people to talk about Intor, a grandiose 
international research project that almost certainly is going 
nowhere (New Scientist, 12 June, p 230). 

There are projects seeking support in Europe, but 
the EEC seems to be more interested in the trade in dead 
sheep and apples than in the future of its energy researdi 
effo rt The US redcons it will cost $50 million to design tiie 
post/TFTR madiine, and if it starts wnrik now on tbat 
machine, the device, variously known as ETF or FED (see 
opposite), will be ready for the DoE to order parts aftw 
TFTR has been working for two or three years. If Europe 
isn't going to have a large gap between JET and whatever 
comes after it, then decisions are needed now. And if we 
are to have any option other tiian the tokamak then some 
of the candidates for national and Community 8iq»part i 
should be approved betoe the year is out. As it is, in 
Brussdslli^ are still arguing about JET. MUkulKmnti 
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Princeton's Tokamak Fusion Test Reactor will cost $300 mUlion and will start to 
work next year. The $1 billion FED could follow in 1S90 



An independent high-level review of the 
US's fusion research progranune calls 
for the construction between now and 
1990 of a large tokamak fusion machine, 
the Fusion Engineering Device (FED), at 
a new Center for Fusion Engineering. 
The fusion community in the US sees 
the report from the Fusion Review Panel 
of the Energy Research Advisory Board 
as a strong endorsement of its work, 
although the study contains some recom- 
mendations that could lead to substan- 
tial changes in the existing fusion effort 
of the US Department of Energy (DoE). 

The panel, led by Sol Buchsbaum, 
executive vice president with Bell 
Laboratories, says that over the next 
five to seven years the US should double 
its spending on magnetic fusion R&D — 
the DoE's budget for this for the year 
to October is $355-6 million — and that 
engineering should now be the main 
priority. 

To some certain extent this is an 
acknowledgement that, while the scien- 
tific feasibility of fusion reactors has not 
been proved, no new obstacles are likely 
to appear to make it impossible to tap 
the energy that powers the stars and 
the hydrogen bomb. 

The report looks only at magnetic 
fusion machines. In these devices atomic 
nuclei combine, releasing energy in the 
process. To begin with, the fuels for 
fusion will probably be deuterium and 
tritium — ^two isotopes of hydrogen — 
although the report says that the US 
should investigate alternative fuel cycles. 
(A reactor fuelled solely by deuterium is 
the most likely, and most attractive, 
alternative.) Because the fusion fuels 
are very hot — they have to reach tem- 
peratures of around 100 million degrees 



Observer 




in a reactor which means that they are 
fully ionised gases with the electrons and 
neutrons totally dissociated — they can be 
contained only by a magnetic field. 

The most advanced type of magnetic 
container is the tokamak device invented 
in the USSR. The report says that the 
DoE should aim to build a large heat 
producing tokamak for around $1 billion. 
This is considerably cheaper than the 
$1-5 billion Engineering Test Facility 
(ETF) that is being designed by a DoE 
team at the Oak Ridge National Labora- 
tory. The saving would come from build- 
ing a machine that is not expected to be 
available for experiments for most of 
the time — in other words reliability is 
sacrificed to save money. To a large ex- 
tent the DoE's pursuit of reliability 
stems from its plan to use ETF for a 
series of engineering investigations. For 
example, the DoE had hoped to test 
some of the materials that will be sub- 
jected to a constant bombardment of 
energetic neutrons in a reactor. This 
isn't possible in a machine that is out 
of action most of the time. 

In other words, the Buchsbaum re- 
port suggests a less ambitious project. 
It makes similar recommendations for 
two other machines that use diflferently 
shaped magnetic containers — the Mirror 
Fusion Test Facility (MFTF), and the 
Elmo Bumpy Torus. The DoE should not 
go out of its way to speed up MFTF, and 
it could delay EBT a year, says Buchs- 
baum. 

Just how influential the report will be 
remains to be seen, but some observers 
say that it has already had one effect. 
The day after the report was released, 
the House of Representatives voted to 
restore $23 nullion that the House's 
appropriations committee had cut from 
the President's proposed budget of $396 
million for fusion in the coming fiscal 



year. And unofiScial reports suggest that 
the DoE could be given more than it has 
asked for in the next fiscal year, start- 
ing in October 1981. 

In spite of its genersdly positive 
approach to fusion's future, the panel 
warns that we cannot be sure "that a 
safe, environmentally acceptable, econo- 
mically attractive fusion reactor can be 
built and operated". For this reason the 
panel recommends continued emphasis 
on research in plasma physics and other 
basic fusion technology along with a 
flexible approach to reactor design. 

The group clearly accepts the DoE's 
claim that building another large toka- 
mak after the Princeton. Tokamak Fusion 
Test Reactor would not commit it to 
building a tokamak power station. Most 
of the engineering development carried 
out on the $1 biUion tokamak will be 
useful even if this particular confinement 
geometry is rejected and replaced by one 
of the newer systems. However, the re- 
port warns that "the DoE should be 
highly discriminating in advancing exist- 
ing alternate concepts much beyond 
their present scopes". 

The report's suggestion that the DoE 
should embark on FED now would, if 
accepted, allow the department to start 
ordering parts for the device in 1984, 
after TFTR has been operating for three 
years. The DoE has to find a site for 
the new Center for Fusion Engineering 
as soon as possible. While the DoE wants 
a site without any existing fusion re- 
search so that it can assemble a new 
team to work on the project, it does not 
have to be a "green field" site: the 
DoE is already talking to NASA about 
the possibility of taking over one of the 
space agency's old establishments; the 
space programme is the victim of con- 
tinuing budget cuts, leaving NASA with 
surplus "real estate". □ 
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Arab science runs into political trouble 



The transfer of its headquarters from 
Cairo to Tunis has hobbled the work of 
the Arab League Educationjil Cultural 
and Scientific Organisation (ALECSO). 
The move was a result of the Axab 
League's boycott of Egypt following 
recent agreements between Egypt and 
Israel. President Anwar Sadat reacted 
to the move by freezing ALECSO's 
assets and witholding exit permits for 
Egyptian scientists who wanted to move 
with ALECSO to Tunis. WhUe ALECSO 
has a new office building in Tunis, it has 
not been allowed to transfer any docu- 
ments and has had to leave behind most 
of its scientific equipment and most of 
its scientists. 

ALECSO is a major scientific organi- 
sation in the Middle East. It is now 
operating without an assistant director 
for science and only 32 of its 237 scien- 
tists have been able to move to Tunis. 
Most of ALECSO's consultants were 
also Egyptians and the organisation now 
has to find a score of new consultants. 
Moreover, ALECSO will have to adapt to 
working in Tunisia, a country where 
science and technology are conspicuous 
largely by their absence, after several 
years in the comparatively rich scien- 
tific environment of Egypt. 

The move to Tunis has seriously hit 
ALECSO's publication and training pro- 
grammes. The Arab Science Abstract, 
which ALECSO recently revived, has not 
appeared for almost a year and ALECSO 
has made no new additions to its highly 
praised series of science monographs. It 
has dropped many of the training 
courses it planned. Research relying 
on Egyptian expertise, especially in in- 
formatics and instrumentation, has 
hidted until ALECSO replaces Egyptian 
scientists. 

According to Mohammad Mabmoud 
ar-Rafaai, director of ALECSO's science 
section, it will take the organisation 
more than a year to make good the 
losses sustained in the move. Jordan is 
supplying many scientists to fill the gaps 



left by Egyptians refused exit permits. 
And some regional science centres, such 
as the Centre for Scientific Apparatus, 
are being started anew in Amman, Jor- 
dan's capital. Many of ALECSO's con- 
ferences originally planned for Cairo will 
now take place in Amman. 

Despite these problems, ALECSO con- 
tinues to start new projects. For 
example, it has just launched a study 
of the environmental conditions in 
Palestinian refugee camps and, in co- 
operation with United Nations Environ- 
mental Programme (UNEP), a regional 
project to monitor desertification in 
North Africa. It has also prepared an 
Arab i^an for harnessing renewable 
energy for a symposium on the subject 



in Iraq next year. 

Ar-Rafaai insists that ALECSO's more 
important studies have not suffered too 
much from the loss of Egyptian expert- 
ise. Its research on pollution in the Red 
Sea and Gulf of Aden has continued 
vtrithout serious disruption. Indeed, later 
this year littoral Arab states will sign 
a revised treaty oa pollution in the Red 
Sea and Gulf of Aden (to take into 
account pollution from the excavation 
of Red Sea mud smd radioactive wastes 
from nudear - powered desalination 
plants). Another of ALECSO's major 
studies — on environmental considera- 
tions in industrialisation — is almost 
complete. ALECSO will present the con- 
clusions of this study to a symposium 
on the transfer of technology which it 
plans to hold in Aden next year. □ 



Despite problems 
created by 
ALECSO's move 
from Cairo to 
Tunis, the 
organisation is 
still starting new 
research projects 
— including one 
on desertification 
with the United 
Nations 
Environment 
Programme 




Earth's schizophrenic 
magnetic field 

Every so often, at intervals from 50 000 
to one million years, the Earth's mag- 
netic field flips over. "The magnetic North 
Pole becomes magnetic South, and the 
South, North. Geophysical evidence 
strongly suggests that the last magnetic 
reversal happened about 700 000 years 
ago. But recent satellite data hint that 
the next reversal might come very 
shortly — perhaps 1200 years from now. 

The suggestion comes from data 
gathered by Magsat, a small satellite 
that burned up in the atmosphere last 



month. Data from the satellite con- 
firmed previous observations that the 
strength of Earth's magnetic field is 
slowly declining: the intensity is drop- 
ping, according to Magsat, at a rate of 
about 1 per cent per decade. If that 
decline continues at the same rate — a 
big if, according to geophysicists — the 
field should reverse in about 1200 years 
from now. However, other factors could 
precipitate an earlier or later change. 

Quite what effects a reversal would 
have is an open question. Some theorists 
have linked reversals to mass extinctions 
of creatures such as dinosaurs, but there 
is no hard evidence of such cataclysms. □ 



More alarms at Three Mile Island 



The venting of radioactive krypton-85 
from the crippled reactor at Three Mile 
Island (TMI) began at 8 am last Satur- 
day — but the krypton immediately set off 
radiation alarms and the venting was 
halted after only four minutes. 

The purging of 57 000 curies of kryp- 
ton from the containment building at 
TMI is an essential step in the $400 mil- 
lion clean-up operation there. It in- 
volves drawing the krypton through two 
filters to trap radioactive particles, mix- 
ing the gas with fresh air and expelling 
the diluted krypton through a 50-metre 
high steel stack. 

The gas passes two radiation monitors 
that measure its combined beta and 
gamma activity before being expelled 
into the atmosphere. As soon as the 
krypton reached the radiation monitors, 
alarms started buzzing in the control 



room at TMI. Venting was then sus- 
pended for a day. At first, technicians 
thought that the alarms meant that the 
escaping gas contained unexpectedly 
high levels of particles emitting gamma 
radiation. Krypton emits less harmful 
beta rays. But the monitors show only 
aggregated beta and gamma radiation. 

At a news conference on Saturday, 
Harold Denton, the Nuclear Regulatory 
Commission's director of reactor regula- 
tion, said that the problem with the 
alarms was not unexpected. It was, he 
said, "yet another glitch" in the long 
and controversial process of venting the 
krypton. Brian Fabian of Metropolitan 
Edison, which runs the TMI plant, told 
New Scientist that the krypton triggered 
the monitors because the alarms were 
set at a very low, conservative thresh- 
hold. "The high level of krypton radia- 



tion was apparently being misread as 
particulates," said Fabian. But, he said, 
analysis of the gas and the filters showed 
no particles contaminated by caesium or 
strontium passing through the filters. 

Operators in the control room dis- 
connected the alarms, but continued to 
log the digital readouts of radiation emit- 
ted with the krypton. The NRC approved 
of this move, but insisted that the opera- 
tors sample for particulates every 15 
minutes and stop the venting if radiation 
exceeded permissible levels. Fabian says 
that the levels of radiation emitted over 
the weekend were well within govern- 
ment standards. Over 40 monitoring 
stations have been set up within an 80 
kilometre radius of the plant. None of 
them registered readings above the back- 
ground levels of radiation during vent- 
ing at the weekend. Nevertheless, an 
estimated 2000 people left the area to 
avoid any possible hazard. □ 
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Shake-up in Syrian science imminent 



Syria has decided to reorganise radically 
its sdence and technology. For more 
than two decades, Syria has pursued a 
science policy unique in the Middle 
East. Other Arab states have backed 
industrialisation and the import of West- 
ern technology. But Syria has concen- 
trated on agriculture and the "Arabisa- 
tion of sdence". 

In the past few years, however, Syria 
has diversified its research and develop- 
ment: a number of independent indus- 
trial research centres have emerged and 
the country is moving into Western tech- 
nologies such as electronics, chemicals 
and nuclear energy. The superstructure 
of Syrian science under the Ministry 
of Education and the Ministry of Agri- 
culture and Agrarian Reform, which has 
existed since the Baathist Revolution of 
March 1963, is crumbling under the im- 
pact of these trends. 

Dr Zafar L. Sawaf, director of the 
Centre for Industrial Research and De- 
velopment, says: "despite the fact that 
our research endeavours are very small 
compared to those in a developed coun- 
try, they are isolated and fragmented. 
There is no horizontal communication 
between ministries and universities. 
Since 1973 we have felt that Syrian 
science has outgrown the present 
organisational structure." 

Fragmentation and lack of direction 
in research are problems not unique to 
Syria. They plague most developing 
countries. But Syria's research activities 
are unusual: they are modest and often 
intensely local. According to Sawaf, "this 
is because the Syrian economy does not 
I)ermit extravagant and ambitious ven- 
tures". And there is also a Strong tradi- 
tion in Syria of applied research based 
on local needs and resources. The work 
ethic of traditional craftsmen, still to 
be seen in the souks (markets) of Damas- 
cus and Aleppo, has permeated main- 
stream research. 

Agriculture dominates the Syrian 
economy: it accounts for at least 25 
per cent of the gross national product 
and employs two-thirds of the labour 
force. Cotton is the most important cash 
crop, supplying the large textile indus- 
tries in Aleppo and Damascus. 

It is not surprising that government- 
sponsored resesu-ch has, up to now, con- 
centrated almost exdusively on agricul- 
ture. Syria's main research organisation 
is the Agricultural Research Centre 
operated by the Ministry of Agriculture 
and Agrarian Reform. The centre has 
seven sections, which carry out most of 
Syria's agricultural research without 
much outside assistance. 

The Ministry of Agriculture and 
Agrarian Reform also runs the Syrian 
Cotton Bureau in Aleppo. Established 
in 1952, the Cotton Bureau has 10 
stations throughout the country. 

Concentrating research on cotton has 
paid dividends. The area of irrigated 
land under cotton has grown to 200 000 
hectares. The Cotton Bureau has per- 
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Traditional craftsmanship in the souks of 
Syria has permeated modem research 

fected the variety of cotton known as 
Aleppo 1, which produces high yields 
and is practiccilly immune to the most 
prevalent disease of cotton. About 97 
per cent of the' cotton now grown in 
Syria is the Aleppo 1 variety; the re- 
maining 3 per cent is the Aleppo 40 
variety, also developed by the Cotton 
Bureau. The bureau is now trying to 
breed a "glandless" variety of Aleppo 1, 
which can be used as a raw material in 
the production of seed cakes for humans 
and animal feed. This plant protein will 
be a valuable contribution to Syria's food 
supplies. 

Academic research too has concen- 
trated on agriculture. The faculty of 
agriculture of the University of Aleppo 
wjis one of the first faculties to be estab- 
lished (in I960). Sdentists there are 
studying soil reclamation, fruit trees and 
field crops. The faculty is the centre for 
an international research programme 
on integrated pest control in cotton 
growing and is the headquarters of the 
Arab Plant Protection Sodety. 

Syrian academic sdence has also con- 
centrated on the Arabisation ot sdence 
and the history of Islamic sdence. The 
University of Aleppo, for example, tried 
to teach and conduct postgraduate re- 
search in Arabic. However, the university 
soon realised that research would be 
seriously hampered if it did not organise 
postgraduate courses taught in Engli^ 
or French. The less a student knows of 
foreign languages, the narrower his field 
of research; very few works of reference 
or research papers in Arabic are avail- 



able to him. 

Nevertheless, the University of Damas- 
cus continues to teach all postgraduate 
sdence courses in Arabic — the only 
university in the world to do so. The 
university's commitment to teaching in 
Arabic undoubtedly hindered the de- 
velopment of independent research 
there. But the university saw teaching 
in Arabic as a pre-requisite for indige- 
nous research. 

The Syrian sdence community draws 
deep inspiration from its history. It is no 
acddent that the most famous research 
institution in Syria is the Institute for 
the History of Arabic Sdence at the 
University of Aleppo. This is a show- 
piece of Syrian sdence. It was estab- 
lished in 1976 by a spedal presidential 
decree and is the only institute in the 
Middle East for postgraduate research 
on the history of Arab science. 

While Syrian sdentists are increas- 
ingly aware of the rich history of sdence 
in their country, they have also worked 
in the past five years to extend the 
scope of their research. The faculty of 
engineering at the University of Aleppo, 
for example, has recently established 
laboratories for the study of industrial 
hydraulics, aerodynamics, refrigeration 
and air-conditioning, water analysis, and 
automatic control. The University of 
Damascus is also investing in researdi 
laboratories, and there are plans to ex- 
tend the science and engineering facul- 
ties there. 

The government has set up three new 
research centres, all in Damascus. The 
Ontre for Scientific Studies and Research 
is concerned with electronics, industrial 
management and operational research. 
The Centre for Industrial Research and 
Development studies the industrial 
potential of local goods and processes. 
The third centre, not fully operational 
year, will be the Centre for Nuclear 
Energy and Research. 

In view of these developments, llie 
government is exploring three ways of 
reorganising sdence. One idea is to set 
up a Ministry of Sdence to coordinate 
sdentific research in government 
organisations and to fund other re- 
search. However, some Syrian sdentists 
argue that this scheme is impractical 
because it proposes one organisation 
to coordinate sdentific activities and 
another — namely the Ministry of Plan- 
ning — ^for sdence policy. They suggest 
a Sdence Council, independent of the 
Ministry of Higher Education and re- 
sponsible to the prime minister to co- 
ordinate research and develoiHnent and 
to elaborate sdence pojlicy. 

The third choice — which seems to have 
the support of the most sdentists — is to 
create a Ministry of Sdence and to set 
up a high-ranking Sdence Coundl to 
give Syrian sdence much-needed direc- 
tion. The Sdence Coundl would work 
closely with the Ministry of Planning 
and would be responsible for developing 
science policy. O 
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Triplets in the sky 



Astronomers in Arizona recently received 
quite a surprise wlien they examined 
three images close together on their 
telescope's TV monitor. And their ob- 
servations could cast doubt on the calcu- 
lations behind current estimates of the 
age and size of the Universe. But the 
observations do confirm one of the 
stranger consequences of Einstein's 
theory of general relativity — that con- 
centrations of mass can literally bend 
rays of light. 

Ray Weymann leads a group at the 
Steward Observatory in Arizona that is 
currently making a survey of quasars — 
star-like objects that radiate strongly at 
particular points in the light spectrum. 
These peaks are moved from their nor- 
mal position (red-shifted) by an amount 
that indicates how fast the quasars are 
travelling away from us. A close look at 
the quasar designated PG 1115 + 08 
showed Weymann that it had two fainter 
neighbours. 

Weymann's team examined the spectra 
of the two new sources, expecting to find 
two emission patterns totally different 
from each other and from that of PG 
1115 + 08 — a quasar's spectrum is like 
a fingerprint: no two are exactly alike. 
But the researchers were surprised to 
find that the spectra of light from both 
companions exactly matched that of 
PG 1115 08. The three patches of light 

Mount St Helens spoils 
atmospheric research 

NEW YORK — The eruptions of Mount 
St Helens are likely to claim yet another 
victim: scientific research on the atmos- 
phere. According to Kirby Hanson of the 
US National Oceanic and Atmospheric 
Administration, dust from the volcano in 

. Washington State is likely to confuse 
urgent attempts to measure the effect of 
burning fossil fuels on climate. 

Some scientists fear that the carbon 
dioxide emitted into the atmosphere 
when fossil fuels burn is slowly warming 
up the atmosphere — through the "green- 
house" effect. Measurements so far have 
been ambiguous, but researchers bad 
hoped to settle the issue by monitoring 
atmospheric temperatures over the next 
few years. 

But the debris blasted into the atmos- 
phere by Mount St Helens seems likely 
to throw out all the calculations. "There 
is strong evidence from earlier large 

• , volcanic eruptions that particles and 
gases from these eruptions entered the 
stratosphere and, after spreading over 
much of the Earth, caused slight cool- 
ing of the air near the Earth's surface, 
and warming of the stratosphere," ex- 
plained Hanson. If the dust from Mount 
St Helens reaches high enough into the 
stratosphere, the cooling that it will 
cause will almost certainly mask any 
increases in temperature attributable to 
carbon dioxide. "This would likely rule 
out early detection of carbon dioxide- 
induced temperature changes." □ 



they saw on their TV monitors were, in 
fact, three separate images of the same 
source. Some unseen effect along the 
path taken by light from the quasar must 
be splitting the beam. 

Astronomers predicted that this might 
happen some 10 years ago. The effect is a 
consequence of Einstein's theory of gen- 
eral relativity, which says that photons 
— quantum bundles of light — are not 
totally weightless, as they normally ap- 
pear to us. In the vicinity of an extremely 
massive and compact object, gravitational 
forces suck the light inwards, just as 
apples fall off trees towards the centre 
of the Earth. So a massive object must 
lie between PG 1115 + 08 and Earth, act- 
ing as a gravitational lens and causing 
the extra images. 

This is not the first time Weymann 
has seen double in the sky. Last May 
he was part of an intemationcd team 
that found the first double quasar — 
0957 -f 56. Observers have now identified 
the "lens" distorting light from 0957-1-56 



— a galaxy too far away to be named. 

According to Professor AIek Boksen- 
berg of University College, London, 
about 1 per cent of quasars should ap- 
pear to observers as multiple images. 
As there are only 1500 or so known 
quasars, this doesn't leave very many 
multiple images to find. But Boksenberg 
thinks that astronomers searching for 
quasars on their photographic plates wUl 
now be more careful to check that faint 
neighbours of quasars are not, in fact, 
separate images of the same source. 

Quasars are an important guide to 
astronomers: they reveal the character- 
istics of very distant regions in space. 
The brightness of a small number of 
quasars — the nearest and the furthest 
— are crucial parameters in calculating 
the size and age of the Universe. Boksen- 
berg points out that if astronomers are 
observing multiple images of these 
quasars, the brightness values they 
measure will be artificially inflated. It 
might be prudent for the cosmologists 
to check that they haven't been seeing 
double without knowing it! □ 



India cracks open US non-proliferation front 



WASHINGTON DC — With the help of Presi- 
dent Carter, India has trumped its op- 
ponents in Washington DC and laid claim 
to over 39 000 kilograms of uranium for 
its Tarapur atomic power station. Over- 
ruling the Nuclear Regulatory Conmiis- 
sion, which refused to grant a licence for 
the export of uranium to India, President 
Carter said the "key south Asian de- 
mocracy" must get the goods. But India 
may still not collect. Congress is already 
threatening to play its own ace card: it 
has the power to override Carter's order 
and stop the shipment. 

Proponents of an air-tight Nuclear 
Non-proliferation Act have been the 
most outspoken critics of the uranium 
shipment (which would be accompanied 
by replacement parts for the nuclear 
power station). Former astronaut and 
Democratic Senatw John Glenn of Ohio 
rallied congressional opponents against 
Carter, stating that the White House 
order "puts the final stake through the 
heart" of the US's non-proliferation 
policy. In the House of Representatives, 



India's nuclear 
future looks rosier 
now that President 
Carter has 
overruled the US 
Nuclear Regulatory 
Commission and 
decided to allow 
the export of 
uranium fuel to 
the "key south 
Asian democracy" 
to go ahead. But 
the US Congress 
has the power to 
stop the export of 
uranium and could 
still exercise its 
prerogative 



23 members of the key foreign affairs 
committee, a sizeable majority, promised 
to vote Carter down. 

India's trangressions — in the eyes of 
US politicians — include its refusal to 
accept the full international safeguards, 
such as full inspection of nuclear plants, 
on its peaceful nuclear activities. Neither 
has the Indian government promised to 
discontinue further tests of nuclear 
weapons. India used Canadian-supplied 
uranium to build a nuclear device which 
it exploded in 1974. 

Carter argues that the export of 
uranium will help "maintain a dialogue 
with India in which we try to narrow our 
differences on these issues". But many 
in Congress fear that exporting uranium 
to India wUl wedge open the US's non- 
proliferation policy and others will flood 
the country with requests for nuclear 
materials. However, observers in 
Washington note that the view of India 
from the White House looks rosier every 
day that Russia's aggression in Afghani- 
stan and Iranian irascibility continue. □ 
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The human cost of Love Canal 



Janet 

Half the pregnancies in the 1960s among 
women living on 99th Street bordering 
the toxic chemical dump at Love Canal 
in Niagara Falls, New York State, ended 
in miscarriage, according to a report 
issued last week by the state's Health 
Department. The publication of this re- 
port is the first time the state has re- 
leased details of three separate studies 
it performed in 1978. 

The studies, involving 2600 women, 
covered the 27 years after 1949. Accord- 
ing to the report, 10 of the 20 pregnant 
women living along 99th Street, between 
1958 and 1964, miscarried. The rate of 
miscarriage doctors consider normal is 
15 per cent. The state's survey also found 
elevated rates of miscarriages and birth 
defects in other regions near Love Canal, 
but the rate was highest along 99th 
Street. Since the early 1960s, the mis- 
carriage rate has dropped nearly to nor- 
mal, the state's researchers say. 

This is but one of several reports 
documenting an unusually high incidence 
of disease among people living near Love 
Canal. Most have proved controversial. 

For example. The New York Times 
last week claimed that the prestigious 
journal Science rejected a report of 
New York State's research into mis- 
carriages as statistically unsound. And a 
preliminary study for the Environmental 
Protection Agency (EPA) by the Bio- 
genics Corporation — which found an 
abnormally high rate of chromosome 
abnormalities in people living near Love 
Canal — was blasted last month by two 
different government review panels. 
Both panels said that the design of the 
study was faulty and that its results 
were inconclusive. 

But a more recent review, by three 
university researchers, says that there 
are no fundamental deficiencies in the 
study. One of the three reviewers was 
Jack Kilian, professor of occupational 
medicine at the University of Texas's 
Health Science Center. Kilian had 
worked with Dante Picciano, the main 
author of Biogenics's report, on a pre- 
vious controversial chromosome study. 

Following the studies in 1978 that 
confirmed the hazards of the dump at 
Love Canal, the state eventually bought 
the homes of the 239 families living 
nearest the dump (mainly on 99th 
Street). The problem the state and 
federal governments faced after the re- 
lease of Biogenics's more recent study 
was what to do about 710 families living 
slightly further away from the dump. 
Biogenics's study suggests that these 
families too may be at risk. 

The federal and state government 
offered to help the 710 families to move 
out of the area for a limited period-^ 
six months. But now the scientific com- 
munity is apparently vacillating about 
the validity of Biogenics's study. This 
vacillation is putting an enormous stress 
on the residents of Love Canal. What 
good is moving, they ask, if it's only for 



Raloff 

six months? And if the new studies the 
federal and state authorities want to 
carry out suggest that the evacuation 
should become permanent, who will com- 
pensate the 710 working-class families 
for the loss of their homes? 

Only 499 of the 710 families that 
qualify for federal aid have in fact taken 
up the offer. "Many of those who haven't 
left desperately want to," Lois Gibbs, 
president of the Love Canal Homeowners 
Association, told New Scientist. "But 
they feel they cannot because of vandal- 
ism and arson in the neighbourhood." 
Gibbs also pointed out that if families 
leave, they will invalidate the insurance 
policies on their homes and on their 
possessions. 

Temporary evacuation is costing the 
government $1-3 million a month. The 
government limited its offer of financial 
help to six months because it thought 
that better-designed studies could con- 
firm or deny the health hazards sug- 
gested by Biogenics's study in that time. 
But now the families concerned have boy- 
cotted these studies because not all the 
710 families will be included in them. 

Meanwhile, it is becoming apparent 
that Love Canal is only one problem 
among many. Senator Edward Kennedy 
"recently announced that as many as 1-6 
million Americans could be exposed to 
serious health hazards from dumps for 
toxic wastes, according to the EPA's 
figures. Love Canal is but the first disas- 
ter to surface. The EPA says that there 
may be as many as 30 000 dumps in the 
US holding toxic wastes. But so far 
the agency has identified only 645. Of 




The stress of living on Love Canal 



these, 108 pose serious hazards to human 
health and the environment. 

Faced with a potential disaster of 
enormous dimensions, the EPA last week 
asked President Carter for more money 
to survey the health of people living 
near Love Canal. And rumours are fly- 
ing that the Carter administration is 
drawing up plans for a new panel, with 
members from several government agen- 
cies, to handle disasters such as Love 
Canal. □ 



Sweeping changes in government research 



The Department of the Environment is 
to dismantle its Research Directorate — a 
unit with 79 staff and a budget last year 
of £31-9 million. And the Department 
of Transport is also making sweeping 
changes in the organisation of its re- 
search, creating a new research supremo. 

The changes at the Department of the 
Environment (DoE) are being made to 
cut spending. The dismantling of the 
Research Directorate means a complete 
decentralisation of research within the 
department. The DoE has a dozen main 
directorates dealing with ancient monu- 
ments, environmental protection, legal 
services, and so on. These directorates 
will new be responsible for their own 
research: they will have to use their 
own resources to define research they 
need, secure ministerial permission to 
finance the work, and supervise research 
in progress. 

The scientific resources of the direc- 
torates will be strengthened but there is 
no guarantee that they will be able to 
cope, or that jobs will be found for the 
staff of the dismantled Research Direc- 
torate. Martin Holdgate, Director 
General of the Research Directorate, will 
become now the DoE's Chief Scientist 



and will keep a small policy unit to keep 
an eye on scientific developments and to 
advise the department's main direc- 
torates. Holdgate will also continue to 
serve the Department of Transport (DoT) 
as Chief Scientist. 

The DoT, meanwhile, has seized On the 
opportunity presented by the imminent 
retirement of Alec Silverleaf, the direc- 
tor of the department's Transport and 
Road Research Laboratory (TRRL), to 
reorganise its research. Silverlecif's suc- 
cessor as director of the TRRL wiU also 
be responsible for the Dot's "in-house" 
research. He will have a total budget of 
£22 million. 

The holder of the new post — called 
the Controller of Research and Develop- 
ment and the TRRL — will report to Hold- 
gate. The name most frequently men- 
tioned as a candidate for the post is the 
Dot's chief highway engineer, Ron 
Bridle. However, the embarrassing 
failure of the £7 million Regional High- 
way Traffic Model, which was fijismced 
from the chief highway engineer's 
budget, may count against Bridle, 
especially since the damning report of 
the independent Leitch Committee on 
the model will be published soon. □ 
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Brian Lee in Adelaide reports from this year's congress of the Australia and 
New Zealand Association for the Advancement of Science 

Antipodean antics in Adelaide 



Billed as the best ANZAAS Congress 
ever, the recent 50th anniversary con- 
ference of the Australia and New Zea- 
land Association for the Advancement 
of Science (ANZAAS) began more with 
a whimper than a bang. From the start it 
was obvious that the long-promised array 
of star scientists from other countries 
had failed to materialise, and a distres- 
sing lack of attention to organisational 
details threatened to bring confusion to 
the campus of the University of 
Adelaide — the site of this year's con- 
gress. 

In Adelaide they do things differently. 
The dty prides itself on its cultural 
activities, but when Christopher Hunt, 
the British-bom director of this year's 
very successful Adelaide Festival of 
Arts, stated too many home truths, the 
city sacked him — an event that led a 
local sculptor to scandalise fellow citi- 
zens by displaying a sculpture of Hunt 
crucified on a hill of bare establishment 
backsides. 

Nevertheless, the Adelaide congress 
was probably a success as a talking shop 



for scientists — even though the organis- 
ing committee of the economics section 
of ANZAAS was so disillusioned by the 
whole performance that it circulated a 
two-page list of complaints, capped with 
a threat to withdraw from ANZAAS. 

But for an association that claims to 
bring science to the people, this year's 
effort ranked as appalling. A few brave 
members of the general public did ven- 
ture in, but one wonders how they fared. 
Facilities for reporters were chaotic. As 
it happened, that didn't matter much — 
on the third day of the congress, the 
nation's newspaper journalists went on 
strike against visual display terminals. 

It is time for ANZAAS to sit down 
and consider its future. No doubt it does 
3000 specialist scientists good to find 
out what their colleagues in other disci- 
plines are doing. But when it comes to 
carrying the message to the public, 
ANZAAS verges on moribund. Whoever 
heard of the entire film programme of a .» 
congress like this being cancelled at the § 
last minute for lack of a place to screen 
the films? □ 




Reflections in Adelaide 



Australia's weather confirms the greenhouse effect 



The world really does seem to be warm- 
ing up because of the "greenhouse" 
effect caused by the ever increasing 
amounts of carbon dioxide given off 
when fossil fuels bum. That is perhaps 
pitching it a big strong, but the prelimi- 
nary results of some Australian re- 
search announced at ANZAAS are hardly 
reassuring. 

Scientists expect a doubling of carbon 
dioxide levels in the atmosphere in the 
next 100 years or so. Their climatic 
models predict that this doubling will 
warm the Earth's surface by about 3°C, 
with an increase of something like 2°C 
at the Equator, and 8°C at the poles. 

Dr Brian Tucker, from the Atmos- 
pheric Physics Division of the Common- 
wealth Scientific and Industrial Research 
Organisation (CSIRO), suggested that 
atmospheric models can be verified only 
by actually observing the changes they 
predict. Atmospheric carbon dioxide 
levels have increased by about 10 per 
cent in the past 30 years. Such an in- 
crease should, the experts say, warm up 
the Earth's surface by about 0-3°C — a 
change too smaU to detect. Changes in 
rainfall are also too small to detect 
above the background "noise" of 
seasonal variations. 

Undaunted, Tucker and his colleagues 
recently tried fitting Australian meteoro- 
logical information to the very crude 
predictions of the most recent climatic 
model, which forecasts that increases in 
the temperature of the Earth's surface 
should have been Icirgest in the southern 
part of Australia, while rainfall in- 
creases should have been largest in the 
north and in the centre of the continent. 



Moreover, the largest of these increases 
should be large enough to detect. 

Tucker and his colleagues analysed 
statistics from severed meteorological 
stations in South Australia and 
examined the Bureau of Meteorology's 
rainfall statistics. Four of the eight 
meteorological stations in South Aust- 
ralia indicated annual increases in the 
minimum daily mean temperature that 
averaged about 0-8°C. As predicted, 
rainfall data for the same stations 
showed no significant trends. Their 
analysis of the bureau's statistics on 
rainfall revealed increases that could be 
interpreted as being consistent with the 
model only in the north-western peu-t of 
the continent. 

Tucker points out that these results 
should not be taken too seriously. But 
they may possibly represent the first 
observations confirming researchers' pre- 
dictions about the long-term effects of 
increasing carbon dioxide levels in the 
atmosphere. 

However, another paper presented in 
the same symposium at ANZAAS 
demonstrated the dangers of setting too 
much store by predictions of the effects 
of increasing carbon dioxide levels. Dr 
Keith Bigg of the CSmO's Cloud Physics 
Division has been comparing particles in 
the atmosphere at Australia's sampling 
station in north-western Tasmania with 
those found at the American stations at 
Mauna Loa (Hawaii), Bjirrow (Alaska), 
and at the South Pole. Large numbers 
of these particles in the atmosphere, 
many of which come from industrial 
pollution, may well cool down the Earth 
by blocking sunlight. 



The air in Antarctica and in north- 
western Tasmania is generaUy very 
clean, according to Bigg's survey. But, 
he said, Arctic air is "quite dirty", con- 
taining many solid particles liberally 
coated with sulphuric acid — particles 
typical of urban pollution. 

Atmospheric particles are a matter for 
concem because they affect the forma- 
tion of clouds. Water droplets form on 
the particles, so more partides mean 
more water droplets in the clouds. This 
increase in the number of droplets has 
two effects: it reduces rainfall because 
individual droplets will be smaller and 
therefore less likely to turn into rain- 
drops; and it makes the douds reflect 
more sunlight back into space. So, Bigg 
warned, any human activity that changes 
the doud cover could seriously upset the 
Earth's radiation balance. □ 

Best of all worlds 

Dr Rupert J. Best, the chairman of the 
committee that organised this year's 
ANZAAS congress, loomed large in the 
congress programme. On page 5 appeared 
"The Introduction" — written by Rupert 
J. Best. He then reappeared on pages 
8, 9, 10 and 12 in his respective capaci- 
ties as chairman of the South Australian 
ANZAAS Division, congress chairman, 
finance committee chairman, the butt of 
some esoteric verses about an ANZAAS 
Jubilee Fanfare, and as author of a brief 
historical sketch of ANZAAS. Then on 
page 16 appeared a list of three exhibi- 
tions — a trade exhibition, one on the 
history of ANZAAS in South Australia 
from 1888 to 1980 — collected and 
arranged by Rupert J. Best, and a dis- 
play of handmade stoneware pottery by 
—wait for it— Kupert J. Best. □ 
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Synroc: key to nuclear non-proliferation 

As elsewhere, the chasm at the ANZAAS / |\ ._ . ir~L ^ — v 

congress between the advocates of Aust- 'i \ t *^eI /. ''C=5"?5rTN prTiT::^ 
ralia using its huge deposits of uranium 
and those who oppose uranium mining 
remains as wide as ever. In the long run, 
perhaps a paper presented by Professor 
Ted Ringwood of the Australian National 
University in Canberra will do more 
than all the ballyhoo to crystallise think- 
ing on the matter. 

Ringwood invented Synroc, a material 
for entombing radioactive nuclear waste. 
(European governments currently favour 
an alternative to Synroc — ^borosilicate 
glass.) Ringwood dismissed the ostrich- 
like tendency of Australian anti-nudear 
groups to assume that Australia will re- 
duce the risks of nuclear proliferation by 
keeping her uranium in the ground. He 
pointed out that there are major new 
finds of the mineral in Africa, Brazil 
and Canada, meiking Australia's decisions 
about her uranium largely irrelevant to 
the proliferation argument. 

Ringwood suggested that Australia 
could responsibly provide uranium to 
other nations, yet at the same time pre- 
vent its uranium being used in nuclear 
weapons. His own Synroc process is cen- 
tral to his thinking. He sees the problem 
of waste disposal as the crux of the pro- 
liferation debate. Last year, the US 
Nuclear Regulatory Commission and the 
US National Academy of Sciences inde- 
pendently concluded that disposing of 
nuclear wastes by incorporating them in 
borosilicate glass is not a satisfactory 
solution to the problems wastes create. 

Borosilicate glasses disintegrate on 
contact with underground waters at 
quite moderate temperatures and pres- 
sures, Ringwood claimed. And, he said, 




it is very difficult to find places to bury 
"glassified" waste where geologists can 
guarantee that groundwater will not get 
to the waste. With Synroc, Ringwood 
claims, this problem does not arise. 

In the Synroc process the radioactive 
wastes are trapped in the crystal lat- 
tices of the minerals of the synthetic 
rocks and so are completely immobilised. 
Ringwood pointed out that natural 
materials structurally very similar to 
Synroc have survived for as long as 
2000 million years in geological condi- 
tions far more extreme than would be 
encountered in any geological reposi- 
tory for nuclear waste. Moreover, some 
of these natural materials have suffered 
far more radiation damage than would 
any nuclear waste, without any signifi- 
cant loss of radioactive elements. 

Ringwood thinks that this immobilisa- 
tion of radioactive wastes in Synroc will, 



Rvngwood's idea of a geological 
repository for nuclear waste (far left) 
and the currently favoured scheme 
(left) for burying canisters of waste 
embedded in borosilicate glass, which 
can break up at moderate temperatures 
and pressures (above) 

in itself, guarantee their safe disposaL 
But he also wants wastes to be buried in 
geologically safe locations as an extra 
guarantee that wastes will not leak. 
However, he sees the currently favoured 
method of burying radioactive wastes — 
in large, centralised, mined repositories 
between 500 and 700 metres deep — as a 
mistake. He proposes an alternative: 
putting small amounts of waste already 
immobilised in Synroc in drill holes. 

Ringwood argued at ANZAAS that 
Australia should mine uranium and 
manufacture fuel rods for nuclear re- 
actors itself. It should not sell these 
rods to other countries, merely lease 
them. When exhausted, the rods would 
return to Australia. There, they would 
be reprocessed and radioactive wastes, 
embedded in Synroc, would be buried in 
deep bore holes widely dispersed over 
the entire continent. □ 



Is DNA really a double helix? 



Here's a heretical thought : is the famous 
double helix the only configuration that 
DNA molecules assume — ^indeed does 
the double helix really exist at all? 
Almost 30 years after James Watsoa 
and Francis Crick's Nature paper rer 
vealing their discovery of the double 
helix, this beautiful structure has come 
under sustained attack. 

Seven years ago, Dr G. A. Rodley of 
New Zealand's University of Canterbury 
began to question accepted ideas about 
the structure of the DNA molecule. He 
was not satisfied by conventional ex- 
planations of how the double heUx un- 
winds so that the gentic code embodied 
in its DNA can be read. Eventually, he 
came up with a structiu^ like a zip — in 
which the nucleotide strands of the DNA 
lie side by side. In his model, the strands 
are alternating left- and right-handed 
helices (each with five base pairs) with 
a "long-distance" right-handed twist 
superimposed on the helices. . 

Rodley's structure circumvents the 
"unwinding problem" — ^when the genetic 
code is read, the two strands merely 
have to "unzip" and then return to their 
original position. 



In his model the bases pair just as 
they do in Watson and Crick's double 
helix — indeed the distances between the 
nucleotide strands and the pairs of bases 
are the same in the two models. 

At Rodley's request, Professor R. H. T. 
Bates of the University of Canterbury's 
Electrical Engineering Department 
checked whether Rodley's side-by-side 
structure was compatible with the data 
gathered by X-ray diffraction of DNA 
(mostly 20 years ago). Bates found that 
Rodley's model would fit the data. In- 
deed, it soon became apparent that a 
whole family of structures may well be 
compatible with the now famous X-ray 
diffraction patterns that DNA produces. 

After studying more recent data and 
re-examining the older diffraction pat- 
terns, the New Zealanders concluded that 
the side-by-side model actually fits the 
data more closely than the double helix 
— although they admit that the resolu- 
tion of X-ray diffraction patterns is so 
rough that this superiority may not mean 
much. 

There seems to be no way of settling 
the argument with current X-ray diffrac- 
tion techniques — the patterns they pro- 
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duce are just too crude. However, Rod- 
ley's model strongly suggests that 
right-handed helices can exist : scientists 
had previously thought all DNA helices 
were left-handed. 

And what does Francis Crick think of 
all this? Bates says that Oick still backs 
the double helix, but has been magnani- 
mous enough to acknowledge the force 
of the New Zealanders' argument that 
the crucial X-ray patterns, on which the 
proof of the structure of DNA is based, 
are crude. □ 
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us aircraft safety watchdog is incompetent 



NEW YORK — The Federal Aviation Admin- 
istration — ^the arm of the US government 
responsible for overseeing the safety of 
aircraft — is not technically competent 
enough to carry out its task. The FAA 
lacks the initiative to establish valid 
safety standards, and it tends to wait for 
accidents to happen before developing 
the types of regulations that might have 
prevented them. Such are the devastating 
conclusions of a panel of the National 
Research Council that investigated the 
FAA at the request of the Carter ad- 
ministration, following the crash of an 
American Airlines DC-10 in May last 
year at Chicago that killed 273 people. 

The panel, put together by the National 
Academy of Sciences, issued its verdict 
on the FAA last week — and its con- 
clusions were the most critical that the 
FAA has yet heard. The panel recom- 
mends: a rule that airliners should be 
designed in such a way that severe struc- 
tural failures will not necessarily cause 
fatal crashes; a centrally organised group 
of engineers in the FAA to licence the 
design, production and maintenance of 
planes; and an independent advisory 
board to be appointed by the Secretary 



of Transportation, the ultimate boss of 
the FAA. The recommendation on im- 
provements in design is intended to en- 
sure that the DC-10 crash will not be 
repeated. The crash occurred after an 
engine assembly damaged by incorrect 
maintenance procedures fell oCF the 
plane, taking with it critical hydraulic 
and electrical lines. The panel's sug- 
gestion of a central organisation of en- 
gineers in the FAA is designed to over- 
come the admitted thinness of engineer- 
ing expertise, in the agency's regional 
offices, which currently certify aircraft. 

Indeed, the weakness of technical staff 
is the main problem that the FAA faces, 
according to the pemel. "The committee 
finds that the technical competence and 
up-to-date knowledge required of people 
in the FAA have fallen behind those in 
industry," the report states. "As aircraft 
become more sophisticated, costly, and 
numerous, and as the generation of gov- 
ernment engineers and inspectors who 
gained broad knowledge as the industry 
was developing begins to retire, the FAA 
staff face fewer challenges and reduced 
expectations." Panel chairman George 
Low, a former executive with NASA 




Chicago DC-10 crash 

who is now president of the Rensselaer 
Polytechnic Institute, put the conclusion 
more succinctly: "The FAA engineering 
staff today is considerably less competent 
than the engineering they regulate." 

Just what action the report will pro- 
voke remains to be seen. Some cynical 
observers in Washington suggest that it 
will be discreetly lost in the coming 
months. □ 



Chemicals cause new wave of cancers 



The incidence of cancer among Ameri- 
cans is rising for the first time in 30 
years, says a study by the prestigious 
Council on Environmental Quality, pub- 
lished this week. Moreover, Gus Speth, 
chairman of the council (which advises 
the president) and head of the govern- 
ment Toxic Substances Strategy Commit- 
tee which published the report, said: 
"We estimate that occupational exposure 
to carcinogens is a factor in more than 
20 per cent of all cancers." Speth pointed 
out that after adjusting for age and in- 
creasing longevity (the population is 
longer lived today than in 1970) the in- 
cidence of cancer "increased by about 
10 per cent between 1970 and 1976." 
"This does suggest some new causal 
factor," Speth said. "We don't know if 
toxic chemicals played a role . . . But it 
is a matter of great concern to us." 

The study compared various cancers 
linked with occupational hazards — lung 
(corrected for the risks of smoking), 
liver, kidney, bladder cjmcer and mela- 



noma (skin cancer) with those cancers 
traditionally associated with diet — colon, 
stomach, rectum, and pancreas. The first 
group's incidence increased at a rate of 
4 per cent over the six year period, while 
the "dietary" group of cancers rose at a 
lower rate — only 1 per cent per year. 

Robert Harris, a member of the coun- 
cil, said that it was difficult to separate 
the impact of the environment, hormones 
and life style on cancer rates from the 
impact of hazards in the work place. And 
he agreed with critics of the study — 
which include the industry-sponsored 
American Industrial Health Council — 
that the results are "preliminary" and 
"inconclusive" for a number of other 
reasons. The data was mainly drawn 
from two surveys, covering 12 different 
geographical areas, only four of which 
overlapped. The sample populations of 
both studies were not selected randomly 
so the results cannot be extrapolated to 
the country at large. The people were not 
closely matched either in life style and 



environment or in levels of exposure to 
occupational hazards. 

Why carry out these studies at all 
when the available evidence shows that 
industrial chemicals — such as pesticides 
and acrylonitrile — can cause cancer? 
Robert Harris says : "I don't think there's 
any point in doing many more studies. 
There is ample evidence to warrant 
taking rapid steps to reducing worker 
exposure to these chemicals." □ 




The picturesque derricks associated in 
most people's minds with oilfields may one 
day be superseded by squat, compact 
hydraulic lifting machines. At last week's 
Exploration and Production Symposium at 
the Institute of Petroleum, Mr Hew Fan- 
shawe explained how his fuUy automatic 
drilling outfit worked. The invention is sup- 
ported by the National Research Develop- 
ment Corporation, and design has reached 
a stage where a full-scale prototype can be 
built The New Scientist, 30 June, 1960 
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He\dett-Packard makes 
the decisions easier.^ 

^with our latest range of advanced calculators 
to s(^ve your professional proUems. 

Whatever your application - science, finance, business or 
engineering - there's an HP personal calculator that will handle your work 
easily and efficiently. HP calculators offer you the power you need, plus the 
proven quality and reliability you would expect fixjm an international 
leader in computing and electronic instrumentation. And there's a full 
service back up as well. Why don't you find out just how easy the 
decisions can be. Contact your nearest HP dealer. He will demonstrate an 
advanced model that's just right for you. 



HP-32E 
Advanced statistical and scientific 
calculator. Mathematical functions. 
Trigonometric and logarithmic 
capability. Hyperbolics and their 
inverses. Full set of two variable 
statistics - means, standard deviations, 
linear regressions. Fixed, scientiflc or 
engineering display modes. 15 address- 
able storage registers. 

HP-37E Basic financial calculator 

Direct and automatic calcu 
lation of interest rates and 
yields, payments, number 
of payments etc. Appli- 
cations in leasing, loans, 
investments. Percentage 
'retail' and statistical 
functions. 




NEW 



HP-41C Hn unique expandable calculating 
•yitem Advanced 130-function programmable 
calculator Full alphanumeric liquid crystal 
display. Up to 319 registers for data or programs. 
Add-on extras include Magnetic Card Reader 
and Printer. 



HP-34C Advanced 
programmable 
icientlflc calcu- 




NEW 



lator Indirect addressing. 
Controlled memory 
varying between 210 
program lines and 70 
data registers. Innova- 
Uve SOLVE and 
INTEGRATE func 
tions.With Continuous 
Memory to retain data 
and programs even when 
svMtched off. 




NEW 



HP-33C Piogrammable 
scientific calculator 49 lines 



of program memory. 3 levels of subroutines. 
8 siddressable storage registers. Integer, fraction 
and absolute value of a number With Continuous 
Memory to retain data and programs even when 
switched off. 

HP-33E Lower cost veision 
ofHP33C without 
Continuous Memory. 




HEWLETT 
PACKARD 




No Hidden Extras! 

As well as our special offer on 
certain models, every Hewlett- 
Packard calculator comes com- 
plete with: soft, zip-up lined case; 
owner's and application manuals 
(plus additional applications book 
where appropriate); factory-fitted 
rechargeable cells and recharger 
(apart from the 41C); two rolls of 
thermal paper on printing machines. 
Beyond the standard package, 
we've a wide range of optional 
accessories and our compre- 
hensive software support, which 
gives you a choice of applications 
pacs to really extend your range 
of ability. 




NEW 

HP-38C 
Programmable 
financial 
calculator 

Direct solution 
of rate of return 
and NPV in 
discounted cash 
flow calcula- 
tions. Interest 
rales, yields, payments, number of 
payments etc. Applications in securities 
trading, leasing, loans and savings. 
Calendar functions. Programmable 
facility for individual solutions. With 
Continuous Memory to retain data and 
programs even when switched off. 
nP-38E Lower cost veision of 
HP-38C without Continuous Memory . 





HP-67/HP-97 
Magnetic card programmable 
calculators 26 data storage registers. 
224 merged program lines with up to 
3 keystrokes per Une. HP-97 is a desk- top 
model with integrated thermal printer 
Optional pre-recorded application pacs 
covering maths, statistics, electrical 
engineering, business and finance. 



HP-92 Financial calcu- 
lator with built-in printer. 

Compound interest calcula- 
tions. Print-out of loan 
amortisation schedules and 
depreciation tables. Bond 
and note calculation. 
Handles up to 30 uneven 
cash flows. 38 addressable 
storage registers. 
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Microbes at work— is tiie price too iiigiit 

Biotechnology promises to change the face of industry, producing fuels, drugs and chemicals in a 
pollution-free world. But though Britain pioneered many of the key advances, we seem unable, yet 

again, to exploit our advantage . . . 



Stephanie Yanchinski What is biotechnology and why are 

firms such as the food and deter- 
gent giant, Unilever, proclaiming that its impact will equal 
diat of the microchip? The grand dream is to transform 
plant or animal cells, but e^>eciaUy microorganisms, into 
manufacturing powerhouses to jModuoe industrial chemi- 
cals and drugs, while preserving soaroe petroleum. Less 
exotic sdiemes make use of the catholic eating habits <rf 
bacteria to put them to work scavenging domestic and 
industrial wastes while heat exchangers trap the vast and 
endlessly renewable quantities of energy that they release. 
New foods, fertilisers, factories and fuels — these are the 
promises of biotechnology and all within a new conserving, 
non-polluting way of life. No wonder enthusiasts believe the 
21st century will not be atomic, nor electronic, but bionic. 

Man has practised "biotecfanologjr" since he first dis- 
covered leavened bread and the pleasures of yeasty liquids 
to go with it. Until now, it was the process engineers who 
plodded on to make the unspectacular but substantial 
developments in fermentation technology that now earn 
millions for their companies. Their achievements went 
. largely unsung. 

This Cinderella technology is set to be revolutionised by 
genetic engineoriog. By tinkering with tiie coiled strands 
of gmetic material— the diromosomea— of sodi ooninion 
bacteria as Escherichia coH in such a way tiiat 'foreign" 
genes are incorporated into it, these bugs will manufacture 
substances alien to their normal growth and metabolism. 
Plant and animal cells can be ^^^^hb^^^^hh^^^h 
tampered with in a similar 
way. These transformed bio- 
logical agents could replace 
tbe traditional methods of 
mannfactnring therapeutic 

dmgsiand vacdnes, and indus- 

trial enzymes and chemicals. 
This technique opens the door to making other, much more 
complicated compounds such as human growth hormone, 
insulin, and interferon in large enough quantities to be 
used therapeutically. Bugs available now will destroy per- 
sistent pesticides such as dieldrin in agricultural sewage and 
tolerate sndi quantities of toxic metals that they can 
be nsed to triq;> copper and silver from mine tips and 
industrial wastes. 

During the past two decades Britain led in biotechnology 
research. However, a report published recently says Britain 
is falling behind. It recommends much more money be 
spent on such research but has already been criticised as 
asking for "too little, too late". Biotechnology is the work 
ai a prestigious joint wwking party chaired by Sir Alfred 
Spinks, former director of research at ICI, and including 
the Advisory Council f«- Anilied Research and Devehv- 
ment, the Advisory Board foe the Research Conndls and 
the Royal Society — ^bodies oonoHned widi fas hionin g 
Britain's science policy. 

The report's overriding message is that Britain is missing 
yet another opportunity to exploit new technology 
pioneered by its own scientists. It aims to winkle out ideas 
of solid CMnmerdal value, now languidiing on university 
Adves, by enoouragiiig li» eiitrepF«iem« among British 
scientists in univenities, researdi institnles and tedmical 
colleges with financial rewards and facilities. As Alfred 
Spinks commented at a press briefing the day the report 



At least 20 new teaching and r a s aarch posts siwuld 
be created over the naxt five years with a capital 

investment of around £2 million ... if Britain is to 
compete, research should not b« hindered by too 
strict talirty guidolinos 



was published, there is no large financial "flywheel" push- 
ing the biotechnology revolution in Britain. Consequently, 
the report was published to state the very strong case for 
large private and public investment. 

The Spinks report recommends spending around £7 mil- 
licm each year over the next five years on biotedmology, 
£2 million for a new biotechnology firm like the American 
Genentedi. (For oomparison, Cetus, the Uotedmology ftrm 
based in California, spends at least $55 million on RftD.) 
The research councils should spend at least £3 minion 
annually; government research establishments, universities 
and research associations, about £2-5 million. At least 20 
new teaching and research posts should be created over the 
next five years with a capital investment of around £2 mil- 
lion to provide adequate laboratory facilities. (John Ash- 
worth, chief sdenoe adviser in tiie Cabinet OfiBce, predicts 
50 000 undergraduates wQl be needed to fill Britain's man- 
power needs.) Key areas that the group believes should 
receive immediate attention include genetic manipulation, 
enzymes and enzyme systems, monoclonal antibodies, waste 
treatment, plant cell culture, single cell protein and produc- 
tion of fuels from biomass. The report stresses that if Britain 
is to compete effectively on the world market research should 
not be hindered by too«trict safety guidelines. 

Lade of venture capital is not the only reasm Britain, 
may fall bdind. For example, the report mentions the 
failure of the "customer/contractor" principle that governs 
British research policy to fund biotechnology adequately, 
^^^^^^^^^,^1^^^^^^^^ and Britain's failure to pro- 
vide adequate postgraduate 
training. There are no mechan- 
isms to funnel back the im- 
mense profits to be made 
from snicfa research to the 
wMkers, and an unadven- 
" turous and timid industrial 
researchers without alternative 



spirit in Britain leaves 
sources of cash. The City financiers have refused to get 
involved, unlike their West German counterparts who have 
offered to support a proposed EEC programme announced 
several months ago. (In the past few weeks, however, the 
Prudential Assurance company has committed £20 million 
to R&D, induding biotechnidogy.) As a few case histories 
win reveal, strong govenimait interference in ftm ding 
research has discouraged the kind of entrepreneurial 
interchange between universities and industry that is 
fostered in the United States or West Germany. 

The customer/contractor principle has governed British 
rescarrh policy since 1973. The idea, proposed in the Roths- 
diild report, was to make research more relevant to 
Mtain's immediate needs by focusing on certain strategic 
areas, pinpointed and paid for by "customers" — govern- 
ment departments, tiie researcb councils, and to a lesser 
extent industry. The "oMltractMS" who do the reseaidi 
are government research units and universities. Rioted^ 
nology cannot fit easily into this neat scheme because one 
project, for example energy from biomass, cuts across 
many disciplines and many government departments. So 
there arises the usual territorial disputes over who is going 
to fund the research and in wiildi institute. 

The fundamental problem, never solved by the Roths- 
cfafld r^KMt, is how suitably to reward nniveraities for the 
long-term basic researdi and expensive training of highly 
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qualified experts in molecular biology, and biochemical 
engineering. A way must be found to share the fruits of the 
research councils' investments in biotechnology, claim scien- 
tists such as Sydney Brenner, head of the Medical Research 
Council's molecular biology unit at Cambridge. The way 
the National Research Development Corporation handles 
scientific patents illustrates this particular pitfall of British 
science policy. 

Filing and protecting a patent is too expensive for inven- 
tors acting independently. To help researchers employed 
by government-funded organisations, including universities, 
they are required to file patents with the NRDC, whose 
time-consuming bureaucracy, lack of imagination, and rigid 
screening procedure mean many good ideas go begging. 
Some prestigious universities, such as Oxford, can nego- 
tiate a proportional sharing, usually 60:40, of the royalties 
accruing from the patents that are accepted, but MRC 
units such as Brenner's receive no royalties. The NRDC 
fimnels these funds into a general pot for the research 
councils, and scientists draw on these in the usual way, by 
submitting projects. This means that the scientists whose 
patents earned the royalties would, even if their projects 
were approved, have to wait some time to reap the benefits 
of their work. 

Moreover, many biologists feel their projects are not 
viewed favourably by a Science Research Council biased 
towards high energy physics, engineering and space 



science. Professor S. Pirt, whose unit at Queen Elizabeth 
College recently won a prestigious BP energy research 
prize, said in a recent letter to The Times that the SRC's 
"token response" to the Spink's report "calls for question- 
ing of the SRC's priorities". To illustrate his case, he points 
out that the SRC five years ago spent the equivalent of 
the total SRC budget for biotechnology (which he esti- 
mates to be about £700 000) on a preliminary study of a 
new radiotelescope which, in the end, merely proved that 
Britain could not afford to add yet another one to the 
battery already existing at Jodrell Bank. 

Then there is the much publicised timidity of British 
industry. Watman, set up in 1968 by the NRDC to manu- 
facture enzymes, was the first British firm in the field. 
Enzymes are biological catalysts and are widely used in 
industry. By 1974, the company had garnered enough 
capital to expand from bulk manufacturing to making kits 
for medical diagnosis, the real money-earners. They did 
not do so, although, one scientist who was on the Watman 
board points out, there appears to be no reason why. 
Tony Atkinson, head of the diagnostic reagent laboratory 
at the Centre for Applied Microbiological Research, Porton 
Down, says that although CAMR (as the Microbiological 
Research Establishment) pioneered the development of 
these enzymes, CAMR is selling licences for the bacillus 
strains and processes to the German pharmaceutical 
firm Boehringer among others. Selling such licences 






V 




Traditionally, biotechnology has gone one way ( into the craft industriex of 
brewing and baking) while the chemical industry has gone another. 
Now it's clear that bacteria can be made to produce anything — that many 
of the great factories could become obsolete. But Britain is lagging behind 
according to the Spinks Committee report Biotechnology 
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barely covers development costs of these processes. Now 
CAMR has another potentially big money earner on its 
shelf — the bacterial assay for paracetamol awaits some 
eager investor. This is a five minute test which could re- 
place the lengthy blood tests currently used on overdose 
victims who desperately need immediate diagnosis and 
attention. 

The story of monoclonal antibodies reveals the other 
side of the coin: the case of very clever scientists who 
watched a big commercial opportunity slip by. Antibodies 
are proteins produced in small amounts by the body to 
attack a foreign invader and they are very specific. Anti- 
bodies begin their attack by sticking to particular mole- 
cular configurations — "antigens" — on the surface of the 
invaders. If a way could be found to produce antibodies 
on a commercial scale, then their specific attraction for 
one antigen could be exploited — as reagents to assay hor- 
mones and drugs, and as an early detector of disease. 
Antibodies could do this by picking up changes in levels 
of certain proteins within the body, which occur only dur- 
ing tissue destruction. 

Sydney Brenner's Cambridge unit pioneered a technique 
for manufacturing antibodies in commercial quantities. 
They use cells from a specific type of human cancer, 
myeloma, as the antibody manufacturing powerhouse; this 
cancer grows in the spleen, which is one of the major 
sources of antibody in hearty people. Brenner's group 
inject animals with a range of antigens, so that a wide 
variety of antibodies are produced in the animal's cells. By 
fusing one of these cells with one of the cancer cells the 
Cambridge scientists eventually have a single myeloma 
cell which when divided — ^^.^^^^^^KHMMHHBiBB 
cloned — yields very pure, 
specific antibodies in large 
quantities. These are "mono- 
clonal antibodies". 

Any cell can be identified 
by its corresponding antibody, 
and in this way monoclonal 
antibodies can be used for 
(for organ transplants), 




blood and tissue typing 
to identify bacteria and viruses, 
and for picking up insulin and human growth hormone. 
Such techniques may promote vaccine, hormones, maybe 
even interferon production. Cesar Milstein, who was 
foremost in this research, has no ready explanation why 
the commercial exploitation of monoclonal antibodies 
slipped away to the United States where 60 firms now 
manufacture them. But it is a fact that Milstein made no 
attempt to patent his technique and gave away laboratory 
specimens freely. Milstein says now "We were too green 
and inexperienced on the matter of patents. We were 
mainly concerned with the scientific aspects and not giving 
particular thought to the commercial applications." 

Who is to blame for these lapses? Industry pundits 
blame British scientists, locked into an ivory tower of 
"pure" science, for failing to see the commercial potential 
of their inventions. The researchers on the other hand, 
claim that British industry, unlike its American or Euro- 
pean counterparts, is timid and shortsighted. (What is 
probably closer to the truth is a failure of communication 
between the two sides, and perhaps an unwillingness for 
academics to dirty their hands with business.) The Spinks 
report unfortunately does not spell out how this relation- 
ship could be mudi improved, beyond saying the joint 
CASE award scheme, pioneered by the Science Research 
Council, should be extended to the other research councils. 
Both sides blame the government for setting up restrictive 
safety legislation which, it is claimed, imposes an unfair 
competitive disadvantage, particularly in comparison with 
West Germany and Japan. 

Britain's relationship with the EEC also helps to explain 
why British industry is reluctant to explore new ventures. 



Politicking on behalf of powerful national lobbies within 
the EEC has, in the past, worked against the United King- 
dom. The Spinks report says that although the EEJC wel- 
comes new technology in principle, "strong lobbies of 
established industry or agriculture tend to exert a dispro- 
portionate weight in resisting the cheaper and better pro- 
ducts of new technology, particularly where these threaten 
to perturb existing patterns of agriculture." As an example 
the report quotes an eflScient process developed in Britain 
using enzymes for converting maize starch into a sweet 
syrup, isoglucose, which could compete eflfectively with 
sugar in food processing. Millions of pounds — including a 
site for the factory on the Thames — was sunk into the 
venture before the sugar beet farmers in France success- 
fully lobbied for heavy levies on the new product. As a 
result, one firm in the United Kingdom went out of 
business, and the development of an alternative sweetener 
and preservative was inhibited. The Spinks report con- 
cludes : "If the EEC policies continue to obstruct develop- 
ments such as isoglucose, our ability in Europe to replace 
petrochemicals by producing basic chemicals from carbo- 
hydrates will be hamstrung. We are therefore concerned 
that all member states in the EEC and the Commission 
should consider the value of biotechnology in transform- 
ing agricultural surpluses and should seek to amend 
Common Agricultural Policy." 

The report offers one answer to the problem of indus- 
trial finance. It recommends funding a government-backed 
biotechnology firm of innovative researchers along the 
lines of the American Cetus or Genentech. (In the early 
1970s, scientists anxious to exploit commercially their 

ideas for profit set up, with 
Methylophilus their own money, consultjmcy 
methylotrophus- firms. Later, with the backing 
one of an army of such giants as Standard 
of bacteria that Oil and Eli Lilly, these con- 
could change the sultancies grew in size to 
'i;;, ^ face of industry include limited production 

facilities.) Although most of 
the initial finance would come from the NEB, Spinks 
believes that British industry should be encouraged to 
chip in half of the capital costs. In this case the NEB has 
turned to the City and approached four or five organisa- 
tions for finance — rumour has it that Prudential Assurance 
is one. 

Some scientists, such as biochemist Sir Hans Kornberg, 
see only difficulties in trying to link a government-spon- 
sored institution to private finance. He worries that with 
heavy private investment in the biotechnology firm it will 
be difficult to safeguard the interest of the taxpayer. He 
asks what arrangement there will be to make sure the 
public receives an adequate return for its investment if 
private industry is free to exploit the commercial secrets 
of the new firm. 

The Spinks report claims that biotechnology will 
have as important an impact on Western economies 
as microelectronics. One major difference, however, is that 
the microelectronic revolution was securely rooted in 
modifying a proven technology, using the well-tried skills 
of computer engineering. Biotechnology, on the other hand, 
straddles the biochemical engineers' world of massive 
fermentation vats and greasy machinery and the silent 
gowned-and-gloved world of scientific investigation. Chip 
development was fuelled by a defined market exerting a 
"pull" on research. In biotechnology very few bright sparks 
will hazard a guess on how soon such exotics as an anti- 
CcUicer vaccine will be on the market. Indeed Peter Senior, 
one of ICI's bright young corporate planners, warned that 
biotechnology was in danger of overselling itself; "all the 
easiest things have been done." In Senior's warning is a 
note of caution that Britain's science-policy makers would 
be well advised to heed. □ 
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Go Steetley? 



Yes - although we have both feet firmly in 
the present, our sights are fixed on the 
future - and our involvement with the 
development of the electric car is part of 
the story. 

As one of Britain's top hundred com- 
panies, our huge world-wide mineral-based 
chemical and materials supply operation is 
also vitally important to many other indus- 
tries including construction, ceramics, 
metals, agriculture, glass, oil and 
engineering. 

But our contribution to one of tomor- 
row's transport alternatives is still considera- 



ble. We help produce everything from the 
materials of which electric vehicles are 
made to the battery acid and the roads on 
which they mn. 

Steetley also supply furnaces and a host 
of special materials and skills for metal refin- 
ing, forming and finishing as well as a wide 
range of products upon which the engineer- 
ing and construction industries depend. 




— f3POcliJCfe8 for* U Ml wotHd's 



The Steetley Company Limited, Gateford Hill.Worksop, 
Nottinghamshire S81 8AF, England. 
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A name for every chemical 



Thousands of new chemicals appear every year and each can be named in several different ways. 
But new data retrieval methods are clearing the confusion 



Dr David Magrill 

is an information 
scientist at Beecham 
Pharmaceuticals, 
Betchworth, Surrey 



Imagine a city inhabited by people 
who are not sure of their own 
names. Some of the citizens have 
four or five different names, while 
some are normally known only by 
nicluicunes. Others answer to vague 
descriptions such as "the red-haired bricklayer"; and some 
seem to have no names at all, although their friends and 
associates know them by sight. Life for these people would 
be extremely complicated. But save your pity for the poor 
chap who has to compile the city's telephone directory, and 
for the folk who have to use it. 

There is an analogy in ordinary life for people in such an 
unusual predicament. Someone who wants to look up the 
telephone number of a person in our hypothetical "no- 
name" dty would face a similar problem to that confront- 
ing a scientist who wants information about chemicals. 
Seardies through chemical data bases usually take this 
. form: is compound X included in the data base, and, if it 
is, what does the data base say about X? (A data base can 
be taken here to mean any collection of information — 
examples of chemical data bases are listed in Table 1.) For 
instance, an aniilyst who wants spectral data for a compound 
might look in a collection of published mass spectra. A 
pesticide chemist with a new idea for a "wonder" com- 
pound would first check in a register of compounds that his 
company has already tested — just in case someone has tried 
his brainwave before. And an inventor with a compound to 
patent would hunt through every pertinent collection of 



chemical facts, keeping his fingers crossed that he finds 
nothing to detract from the novelty of his claim. 

These searches are the chemical equivalents of loirfdng 
up Fred Bloggs's number in a telephone directory. But, 
alas, the searches may be complicated by the fact that 
many chemicals — as with the inhabitants of the mythical 
dty — have ambiguous titles. 

Admittedly, chemical compounds have systematic names 
which can be deduced by applying a set of rules. But the 
average graduate chemist is unlikely to be able to apply 
these rules with confidence. And the formal names are 
hardly simple or easy to remember, as the examples in 
Table 2 show. Generally, chemicals are known either by 
trivial names, such as "sacdiarin" or "Indigo Carmine", or 
by ad hoc names, for instance "o-sulfobenzimide" or 
"sodium indigotin disulfonate". Both types of title might 
be quite different from the "oiBdal" systematic names. 

More confusion follows from the use of structural 

y 

NH 



SO,Na 





(all equlvolenr) 




Indigo carmine 



Figure 1 The formtdae look different, depending on how they 

are dravm 
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Table I. Sources of information about diemicals 

Source Description Format* Reg Not WLNf 

Chwnical Abstracts and indexes to P C O Yes No 

Atatracti thadwmiaiafldraltMd 



lnd«K CiMmlcus 
lUflttiySyttMn 

ECEMN 



No 



European Communities 

dau bank I 



Central Patentt 
Index 

Chemical 
Information 
System (CIS) 



Yet 



PCO No 



BIAM-S 
BIAM-PA 

OMI-Druglll* 
CAOa 



IRIS 

Pomona College 
Medicinal 
Chem. Project 



RTECS 



Abstracts and indexae to PC 
literature on novel enanic 
chemistry 

PCO» 

for 

environmental chemicals 
Abstracts and indexing 
of chemical patents 
Unified collection of dau PKHi Yes 
banks indudlM; 

CNMR— "CNMR spectra 

MSSS — mass spectra 

CRYST — X-ray crystal structures 

PDSM— X-ray powder diffraction 

OHM-TADS— oil and 

hazardous materials 

RTECS— toxicity 

Merck Index 
Data bank on medical 
specialties 
Data bank on active 
principles of drag 
compositions 
Data bank of ingredients 
of marketed drugs 
Commercially available 
organic chemicals — an 
index to suppliars' 
catalogues 

Data bank of Infrared 
spectra 

Data bank of pK values 
of organic compounds In 

various solvents 
Encyclopaedia of 
chemicals and drugs 
Data bank of toxic 
effects of chemical 
substances 



Yes 

Y«s 

No 
No 



O 
O 

c 

PC 



No 



Yes 
Yet 



PO — — 



PC 

PCO 
PO 



No 
Yas 



Yet 

Yas 

No 



or microform vanloe iivilhble 
C — CompuMT tipn avtihblo 
O — SairchabI* on line 

R«f innr numbers ind WLNt m net eTurily Mippllad by tlia origtml conpilor. 

> Ragittry Numbers will b« aMed 

> Dua on Una with Euronac 

s Appllaa to cactain temponewti ealy 



formulas. Chemists find it easier to think of structurally 
complicated compounds, especially organic ones, in terms 
of structural formulas, such as those shown in Figure 1. 
These formulas are two-dimensional representations of the 
tfareeKlimensional arrangement of atoms in a molecule of 
tiie compound. And, as Figure 1 ^ows, they can be drawn 
in many different wrays— just as an object might be iAoto> 
graphed from a numbor df different ans!Ies. 

Clearly, pictures of different structural representations 
and ad hoc or trivial names are useless for compiling a 
chemical "telephone directory". To make matters worse, 
scientists often want information not merely on a single 
substance but on several structurally-related compounds. 



Table 2. Saccharin and carmine by many otiier names 


TrMaf 


Saccharin 


Indigo Carmine 


^Msmotfe 


1, 2-Benzisothiazol-3(2HI)- 


2-(l, 3-Dihydro-3-oxo-5- 


one. 1. i-dioxide 


sulfo-2i-i-indol-2-ylidene)-2. 






3-dlhydro-3-oxo-l H- 






indole-5-sulfonic acid 






ditodiumtah 


Others 


o-SuHbbansimlde 


5, 5*-lndigotin dituWsnate 




Bannic suMimide 


3, 3"-Dioxo-(A 2, 2"- 




1. 2pDihydro-2- 


biindoline)-S, 5'-disulfonic 




ketobenziso-s u Ifonazola 


acid disodium salt 






Sodium indigotin disullDnate 




Benzosuifimide 


Acid Blue 74 




Garantosa 


C.l. Food Blue 1 




Saxin 


FD & C Blue no. 2 




ate 




Rcfittiy No. n4ff'l 


BtO-13rO 



For example, imagine that a toxicologist tilinks that a 
food additive may be a carcinogen (a canoer«aa^ng' coat- 
pound). He will tlien want to know wiiether any related 

compound causes cancer. He will also attempt to find out if 
there are similar compounds which people eat that should 
also come under suspicion. Chemists might consider two 
compounds to be related if they have some structural 
features in common, as illustrated in Figure 2. Howrever, 





Figure 2 Possible ehemiettl derivatioes 

of saccharin ° 

the relevance of such relationships would depend on the 
chemical, physical or biological properties under consider!^ 
tion. In practice it could be difficult to assess whether two 
diemiods that look alike really are simflar. 

The biggest source of data available to chemists is 
Chemical Abstracts. Produced by the Chemical Abstracts 
Service (CAS), this data base includes details of about 4* 5 
million substances. Each year the service enters data about 
some 350 000 new chemicals and also adds information 
about the original 4-5 million. CAS enforces its own rigid 
rules on nomenclature and uses the resulting names (see 
Table 2) in its indexes. However, users can rarely go 
straight to a compound's name in the service's "diraiiad 
substance index". Generally, supplementary lists act as 
"indexes to the index" to help users through the jungle of 
names. 

The systematic names, however, are only part of a com- 
plex, highly automated procedure developed by CAS to cope 
with the mammoth task of indexing the chemical literature. 
Records about all the compounds are kept in what are 
odled "connection tables". La thecMry, the connection table 
for a particular compound is simple to work out. A number 
is assigned to each atom in the molecule. (This is except 
for hydrogen atoms whose presence is inferred from the 
valency of the atoms to which they are joined.) Then for 
each atom, a record is made of what element it is, the 
number of its neighbour, and the nature of the bond that 
links the two — ^for instance, a single or a double bond. See 
Figure 3 for a sdiematic example. Althou^ peqple find 
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Atom No. 
Element 
Bonded to 
Bond tjrpa 

Figtare 3 The connection table for acetic acid 

connection tables difficult to digest, computers can store 
and manipulate tiiese tables f aii^ easily. To round off tiie 

dassiiication process, each unique CAS omnection table is 
assigned a registry number (RN): this identifies a com- 
pound in much the same way as a national insurance nnmp 
ber might identify a person. 

We have hitherto talked in terms of chemical "telephone 
directories" — implying that searchers find their information 
by fliddng through pages. However, many chemical data 
bases are now most effectively searched by compute. 
Seardies may be made "on IJiie'', where the seardMir, 
anmed with a small terminal, "converses" with a computer 
(whidi is often some distance away) to get immediate 
answers; or the queries may be run in a batch at times 
when the computer is not heavily used. 

To look for information on a compound, the searcher 
must first describe it In many important data bases, iudud- 
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ing Chemi c al Abstracts, the registry number is accepted 
as the way of defining the substance. Often the researcher 
has a problem as he does not know the number in the first 
place. He finds it either by consulting a printed index or a 
ooraputerised dictionary. 

This approach, then, helps a researcher to find informa- 
tion about a single compound. But diiTerent problems con- 
. front workers who want to discover facts about a gronp 
of chemicals. Such people might want data on the toxic 
effects of a family of compounds. Or they might seek 
spectroscopic information on a range of substances with, 
say, a 2,4-dinitrobenzene ring. Searches of this type are 
more diHicult because parts of structures, rather than com- 
plete molecules, must be considered. Fortunately for a lot 
of chemists, methods are available for dealing with these 
"substructure" searches. 

Two American agencies, the National Institutes of BsatOi 
and the Environment Protection Agency, have tried one 
approach. They have assembled a group of data banks, 
each based on a collection of compounds, into an integrated 
system. This is publicly available on line and is known as 
the Chemical Information System (CIS). It features an 
integrated set of CAS records relating to all Ae compounds 
included in the system. Chemists can select compounds by 
the substances' registiy numbers, as well as by systematic 
names and by some trivial names. 

Additionally, the user can "draw" a structure or sub- 
structure by keying special instructions on a terminal. The 
CIS programs then compare features of this "query struc- 
ture" with features of the compounds in the data bank. In 
this way, the searcher might identify chemicals with, for 
instance, similar ring systems or with an interesting group 
of atoms embedded in the substances' structores.' The 
worker might then go on to retrieve information about 
these compounds from the component data banks, which 
include information on compounds' toxicity, X-ray diffrac- 
tion patterns and spectroscopic behaviour. 

Chemical cast of thousands 

While many people interested in chemical data need 
to search through an appropriate set <rf only thousands, 
or tens of thousands, d compounds to find tiie infor- 
mation they require, some queries require a search of all 
the 4-5 million compounds on the CAS file. The CIS search 
software is still far too slow to cope with such a huge 
search. However, researchers are developing new software 
techniques to deal with these searches. 

A completely different approach to retrieving data about 
chemical compounds involves what is called "linear nota- 
tion". Here no effort is made to name a compound in the 
orthodox sense. Instead, a string of diaracters represents 
the compound's structure. Many ways of assigi^g die 
characters have been proposed, but only one, Wiswesser 
Line Notation ( WLN), has gained widespread acceptance. 

A compound's WLN is unambiguous (disregarding sub- 
stances which have different stereochemical forms for 
which special provision must be made). It is also unique to 
tiiat compound. WLNs can threfore be handled by index- 
ing ^x>cedures, espedally computer-based ones, as though 
tbief were <HlfaodcK aystematic names. People can write 
WUTs extremely fast — ^much faster than they could ever 
write a chemical's full systematic name — and the skill is 
easily learned, even by non-chemists. 

A few examples (Table 3) illustrate the essential simpli- 
city of WLN. Ethanol becomes "Q2" where "Q" represents 
the OH group and "2" signifies a 2-carbon chain. In 
isopropanol, tiie branching carbon is denoted by the 
nmemonically-diosen symbol "Y", and the symbol "&" acts 
like a punctuation mark at tiie end of a chain. The third 
example, nicotinic add, contains a ring which, by conven- 
tion, is described by the symbols between "T" and "J". In 
this examine only the size of the ring and hetero-atom (in 



Table 3. Wiswessar Una Notations 



Chemical 



Formula 



WLN 



Ettianol 
isoproponol 

NiceHntcodd 



CHjCHjOH 



O 

£-0H 



02 

OYt&t 
TtNJCVO 
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^|^cH,coNH-p-j'S<^ T4S«ivEsn otm, r n ova 



FtwnolphttKilMi 
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this case nitrogen) needs to be specified. Hence the ring is 
defined as "T6NJ". The symbol "C" gives the position of 
the chemical group substituted (m the ring in relation to 
tbe hetero-atom (nitrogen) residing (in this simple case) 
at position "A". "VQ" refers to the "COOH" group. Table 
3 includes the WLNs of other, more complex molecules; 
they too, can be reduced to series of characters. 

Clearly it is easy to list WLNs in alphanumeric order and 
to consult the list for the WLN of any required compound. 
Taking the procedure a step further, WLNs can be listed as 
a permuted index where every symbol that denotes a 
diemical grouping generates an individual entry. For 
in st ance , a compound with four important chemical groups 
would generate four entries. Thus nicotinic acid would lead 
to entries for the T, N, V and Q groups, using WLN symbols. 

With such an index, compounds with similar chemical 
groupings are often listed together so that chemists can 
identify certain families of compounds with relative ease. 
The major example of a permuted WLN index is the Index 
Chemicus Registry System (ICXS). TaUe 1 shows other 
data bases wrtiich use WLN. 

Many researdi4>ased organisations, such as pharmaceuti- 
cal and pesticide companies, use WLNs to keep trade of the 
thousands of new compounds they produce every year. 
Among the software systems available to handle WLN is 
the CROSSBOW suite, developed by ICI. This chedcs each 
notation for a host of possible errors before adding it to a 
master file. CROSSBOW boasts an effident search system 
whidi, if necessary, converts WLNs into connection tables 
that are scanned, atom-by-atom, for a required structural 
feature. The system can also draw structural formulas on 
an ordinary line printer. Thus a chemist who finds interest- 
ing biological activity in a compound can search his com- 
pany's files for any other compounds with the structural 
feature that he believes is significant. 

Although the area of chemical information is strewn 
with traps for the unwary, researchers are trsring to sim- 
plify the task of getting access to data bases. Ideally the 
user of a chemical information system diould be aUe to 
frame a request in whatever form best suits his needs and 
expertise. This form might be a trivial name, a registry 
number, a structural formula or a partial structure. Most 
of today's systems demand some spedalist knowledge, 
either on the part of the searcher or of an intermediary, 
but new ideas and new systems are emerging. For example, 
several systems allow the chemist to denote the structure 
in whidh he is interested using a lif^ pen on spedal 091^ 
puter terminals. Future developments will undoubtedly 
lead to increasingly simple interactions between the sy^* 
terns that store cfaonical data and the scientists who need 
access to them. D 
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Sinclair ZX80 
Personal Computer. 

£99l^ 




Including £13.05 VAT. 
Free post and 
packing. 
Ecee course in 
computing. 
Free 
mains 
adaptor. 



Inside a day, you'll be 
talking to it like an old friend! 



If computers interest you - and today, computers 
should interest everylsody-you'll fmd the ZX80 
totally absorbing. It cuts away computer jargon 
and mystique to take you straight into BASIC, the 
most common, easy-to-use fundamental 
computer language. 

You simply take it out of its box, plug it in to 
your TV, switch it on at the mains - and start. 
With the manual in your hand, you'll be running 
programs in an hour. \X'ithin a week, you'll be 
writing complex programs of your own, with 
confidence and competence. 

All for under £100. 

How can anyone offer a real computer 
for only £99.95? 

In a word - design! VifeVe taken the conventional 
computer and packaged it onto fewer, newer, 
more powerful LSI chips. 

How does it compare with more expensive 
computers? Benchmark tests by 'Personal 
Computer W)rld' show the ZX80 to be faster than 
all previous personal computers. (A reliable 
indicator of high-level design.) 

That^ why the same magazine gave the ZX80 
5 stars for 'excellent value'. 

'Excellent value' Indeed . . . and here are 
the specs to prove iti 

9 Z80A microprocessor- new, faster version of 
the famous Z-80 microprocessor chip, widely 
recognised as the best ever made. 

• Unique 'one-touch' key word entry: the ZX80 
eliminates a great deal of tiresome typing. 
Key words (RUN, PRINT, LIST, etc.) have 
their own single-key entry. 

9 Unique syntax check. Only lines with correct 
syntax are accepted into programs. 

9 Powerful edit facilities, allow modification of 
existing program lines. 

• Excellent string-handling capability-takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 



comparison). The ZX80 also has string input 

to request a line of text when necessary. 

Strings do not need to be dimensioned. 
9 Up to 26 single dimension arrays. 
9 FOR/NEXT loops nested up to 26. 
9 Variable names of any length. 
9 BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc. 
9 32 characters/line, and 24 lines/page. 
9 Memory expandable up to 16K bytes. 
9 Timer under program control. 
9 PEEK and POKE enable entry of machine 

code instructions. USR causes jump to a user's 

machine language sub-routine. 
9 High-resolution graphics with 22 standard 

graphic symbols. 

Your course in computing 

The ZX80 comes complete with its own specially- 
written 128-page guide to computing. The book 
assumes no prior knowledge and represents a 
complete course in the subject from first 
principles to quite complex programs. 

It makes learning easy, exciting and enjoyable. 

Price includes mains adaptor, TV and 
cassette recorder leads, as well as VAT 
and post and packing. 

Your TV (whether black & white or colour) is all 
that^ needed as a display. Normal TV reception 
is not affected. 



\bur ZX80 Personal Computer comes 
complete with leads and plugs for immediate 
coimection to the aerial socket of any domestic TV. 

The price also includes a compatible mains 
adaptor (worth £8.95). Plus connections fora 
portable cassette recorder- if you choose to use 
one as a useful extra for storing programs. 
(You use ordinary blank cassette tape.) 

Book your ZX80 now! 

Demand for the ZX80 is very high: use the coupon 
to order today for the earliest possible delivery. 
All orders will be despatched in strict rotatioa 
V(^'ll acknowledge each order by return, and tell 
you exactly when yourZX80 will be delivered. If 
you choose not to wait, you can cancel your order 
immediately and your money will be refunded at 
once. Again, of course, you have a refund option 
for 14 days after your computer is despatched. 
VCfc want you to be satisfied beyond all doubt - 
and we have no doubt that you will be. 

indaii~ 



Science of Cambridge Ltd, 6 Kings Parade, 
Cambridge, Cambs., CB2 lSN.Tcl: 0223 311488. 

Reg. No. 214463000. 



To: Science of Cambridge, 6 Kings Parade, 
Cambridge, Camb*., CB2 ISN. 

Remember; prices indudeVKl, postage and 
packaging. 

Please send me ZX80 personal computei^s) 

at £99.95. (Price includes ZX80 BASIC manual 
and mains adaptor.) 

N.B. Your Sinclair ZX80 may qualify as a 
business expense. 

I enclose a cheque/postal order payable to 
Science of Cambridge Ltd for;C 



PLEASE PRINT 
Name: Mr/Mrs/Miss. 
Address 



NSQl 



Reg. No: 214 463000. 
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Elms die m rows: they are connected underground 



Where Scolytus and its larvae haw tunnelled beneath the bark 



Dutch elm disease: a catalogue of follies 



John Benyon Each summer for more than a 

is a lecturer in the decade, Britain has stood by and 

Department of Politics watched the destruction of large 
at the University of stretches of its landscape; Dutch 
Warwick gljjj disease is now estimated to 

have killed more than 17 million 
of the 23 million elms in southern England, and is still 
spreading. Yet the epidemic need not have haK>ened, and 
certainly need not have been allowed to reach such propor- 
tions. A few counties, notably East Sussex, have shown that 
the disease can be contained, but central government has 
failed to provide the leadership, publicity, and above all 
the finance that were needed over the whole country; 
indeed, their record throughout the 1970s has been a cata- 
logue of folly and missed opportunity. Yet even now it is 
not too late to save most of the elms in the North — or 
indeed to apply the political lessons of this disaster to 
comparable threats to the environment, whether they be 
other diseases of trees, such as oak wilt, or oil tankers 
wredcs like the Eleni V. 

The fungus that causes Dutch elm disease, Ceratocystis 
ulmi, is carried into the sap by beetles of the genus 
Scolytus, which tunnel into the bark during summer and 
autumn to lay their eggs. These hatch, the larvae pupate 
in the bark, and the new generation of adults emerges the 
following season to carry the spores to yet more trees. In 
addition, the fungus may travel from tree to tree via the 
roots, for the elm spreads by producing suckers, and whole 
clumps or rows of elms in coppices or hedgerows may be 
connected underground The tree's own defensive actions, 
emd the fungal toxins, block the sap vessels: the leaves vnlt, 
turn yellow, and die. But the fungus remains to colonise 
the bark, and produce spores. 

Dutch elm disease was first identified in Britain more 
than 50 years ago — in 1927. The epidemic led to the deaths 
of some 10 per cent of elms in the South in the succeeding 
10 years. During this period the infection spread to North 
America. Although the disease continued to affect some 
elms in England — but rarely in the north and in Scotland — 
by the late 1930s it was regarded as a relatively minor 
nuisance which was unlikely to become a major threat un- 
less a more aggressive strain developed. 

As early as 1928 the Forestry Commission had decided 
that eradication was not possible. The prevailing attitude 
was of laissez-faire: there was no demand for widespread 
sanitary felling. Importation of elms was prohibited, how- 
ever, but this quarantine measure was relaxed in 1949. 
During the 1950s some elementary work was conducted with 
fungicides and insecticides, but these were not extensively 
employed because their effectiveness was limited and they 



were expensive to apply. 

The present epidemic be- 
gan in the late 1960s. Un- 
barked elm logs from 
Canada introduced a new 
aggressive strain of Cerato- 
cystis, although this was not 
identified until 1972. Had 
measures been introduced 
immediately the disease 
may have been contained, 
but there was very little 
Action until the Dutch elm 
disease Order of 1971 em- 
powered local authorities 
to order the felling and 
burning of infected trees. 
The government granted 
£250 000 to aid this sanita- 
tion policy. By 1972 over 
two million dead elms were 
estimated in the south of 
England; yet in that year 
the Minister of Agriculture 
— Mr Joseph Godber — with- 
drew the previous year's 
sanitation order and grant. 
With hindsight, this deci- 
sion must be criticised as a 
major factor which allowed 
the disease to spread. The 
bark of mature elm trees is 
suitable for breeding beetles 
for two years after death, 
and the failure to remove 
these breeding reservoirs 
must have fostered the 
spread of the disease. 

In 1974 the government 
re-introduced the Local 
Authorities Order for areas 
where sanitation was felt to 
be effective, but did not pro- 
vide any money to carry out 
this policy. Also in 1974 the 
Dutch Elm Disease (Re- 
striction of Movement of 
Diseased Elms) Order at last 
prohibited the movement of 
unbarked and untreated 




Sanitary felling: "had a 
sanitation policy been 
introduced and suitably 
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Unbarked boles wait to be made into furniture 

Successive governments dithered while the Dutch elm epidemic gathered strength throughout the 1970s. 

We could still save many trees — provided we act incisively 




financed the disease could 
at least have been 
restricted . . ." 



elm timlier in lightly affected 
(unscheduled) areas. This 
measure came far too late 
to help the south, however, 
and probably too late to 
prevent the spread of the 
disease to northern elms. 
The first cases in the north 
occurred in 1973, in East 
Yorkshire and Northumber- 
land. These cases were close 
to timber yards; transport 
of diseased trees, which har- 
boured the fungus and prob- 
ably the beetles, clearly car- 
ried Dutch elm disease into 
previously unaffected areas. 

Even after the Restriction 
on Movement Order was 
introduced the problems of 
enforcement remained. The 
Forestry Commission is 
made responsible for this, 
but it has brought very few 
prosecutions, and the fines 
have been too low to be a 
serious deterrent: the maxi- 
mum is £100. 

By 1976 the disease 
affected an estimated 9 
million elms in southern 
England. An amendment to 
the Restriction on Move- 
ment Order placed further 
restrictions on elm tree 
movement; but this amend- 
ment was then further 
amended to allow some 
movement — another ex- 
ample of government action 
that was only half thought 
out. 

Although the national 
sanitation programme was 
abandoned early on one 
area in particular per- 
severed with a vigorous 
policy. East Sussex has a 
large population of elms 
and was fortunate in having 



natural boundaries which could be incorporated in a cordon 
sanitaire. Only 13 per cent of elms have died compared 
with 91 and 65 per cent in neighbouring counties. 

East Sussex have used the Dutch Elm Disease (Local 
Authority) Orders, but have supplemented this compul- 
sion by inducements — wide publicity, grants, and direct 
help for owners. By using direct labour, and having the 
necessary equipment at hand, they can carry out treatment 
rapidly. As a result of the extensive publicity fewer 
unbarked logs are stored and more cases are notified. 
Accurate records are kept to monitor the disease. 

East Sussex has also stressed the importance of replant- 
ing various spedes of trees in place of diseased elms, and 
this re-planting is extensively subsidised by the county and 
by the Countryside Commission. 

The county's success seems to lie with the policy of 
felling diseased trees, thus removing the major sources 
of fungus and the beetle's breeding grounds. Fungicides 
have also been used in an attempt to save high-value 
amenity trees. In general, limited trials with insecticides 
and fungicides have proved disappointing, but the fungi- 
cide Lignasan, in particular, has produced more than 43 
per cent protection, if used in conjunction with a vigorous 
sanitation policy and root severance. East Sussex have also 
helped to market elm timber, which has many uses. 

Too few restrictions, too weakly enforced 

Overall, however, the story of Dutch elm disease in 
southern England is a sorry catalogue of errors and 
blunders. The removal of import controls in 1949 was to 
some extent understandable. But the failure to prevent 
the importation of imbarked elm until 1974 was a major 
error. It is surprising that the Ministry of Agriculture did 
not appreciate the havoc that was being wreaked in North 
America, and take action to stop the disease reaching 
England. In the early 1970s the government dithered : 
first they gave local authorities powers to carry out a 
sanitation programme, then revoked those powers, then 
re-introduced them in 1974. 

Throughout, central government offered little or no 
financial inducement and help, and lack of finance has 
been a major factor in the failure of a sanitation policy. 
All over southern England dead and dying elms are 
reservoirs of the fungus, and breeding grounds for the 
beetle. Had a sanitation policy been introduced, and 
suitably financed, the disease could at least have been 
restricted and at best eradicated, as East Sussex has shown. 

The vigorous national sanitation programme that should 
have taken place — and still could — could not have been 
effective without control on the movement of diseased elm. 
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Microcomputers are coming 
wave! Learn to program. 

Millions of jobs are threatened but 
millions will be created. Learn 
BASIC - the language of the small com- 
puter and the most easv-to-learn conrv 
puter language in widespread use. Teach 
yourself with a course which takes you 
from complete ignorance step-by-step to 
real proficiency, with a unique style of 
graded hints. In 60 straightforward 
lessons you will learn the five essentials of 
programming: problem definition, 
flowcharting, coding the program, 
debugging, and clear documentation 

BOOK 1 Computers and what they do welt; READ, DATA, PRINT, powers, brackets, 
variable names: LET; err04s; coding simple programs. BOOK 2 High and low level languages; 
flowcharting; functions; REM and documentation; INPUT, IF.. -THEN, GO TO; limitations of 
computers, problem definition. BOOK 3 Compilers and interpreters; loops, FOR. ...NEXT, 
RESTORE; debugging; arrays; bubble sorting; TAB BOOK 4 Advanced BASIC; subroutines; 
strings; files; complex piogrdmming. examples; r4iossdrv. 




Also THE BASIC HANDBOOK (BHB) £11.50 An encyclopaedic 
guide to the major BASIC dialects. A must if you use other peoples' 

programs 



and: ALGORITHM WRITER'S GUIDE lAWG) £4.00 Communicate 
by flow charti Learn to use Yes/ No questions for: procedures, system 

design, safety, legislation etc. 

Understand Digital 
Electronics 

Written for the student or enthusiast, this { 
course is packed with information, 
diagrams, and questions designed to lead I 
you step-by-step through number 
systems and Boolean algebra to 
memories, counters, and simple 
arithmetic circuits; and finally to an{ 
understanding of the design and opera- 
tion of calculators and computers 

BOOK 1 Decima/ Octal, hexadecimal, and binary number systems and conversion ttetween 
number systems: riegative numbers; comptenrwnlarv systems BOOK 2 OR and AND tunc 
tionsj muhipte- input gates: truth taUes: De Morgan's Laws: canonical forms; logic conven 
tions; Karnaugh mapping; three- state and wired logic. BOOK Z Half, full, serial, and parallel 
adders; subtraction; processors arxf ALU's; multiplication and division BOOK 4 flip flops: 
shift registers; asyncftronous, synchronous, ring, Johnson, and exclusive-OR feedtiack 
counters: ROMS and RAMS. BOOK 6 Structure of calculators; keyboard encoding; 
decoding display-dala; register systems; control unit; PROM; address de-coding BOOK 6 
CPU; memory organisation character representation; program storage; address modes; in 
put/output systems; program interrupts; interrupt priorities; programmir>g, assemblers; com 
pijters. executive pf'yM"''.' oljefvnmq sysutms 




DIGITAL COMPUTER LOGIC & ELECTRONICS, (DCLI £7 00 
A course covering the material in italics above, but at a slower pace, 
(4 vols) 

GUARANTEE - No risk to you. If you are not completely satisfied your money 
will be refunded without question, on return of the books in good condition. 
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CPB (£9.00) 
BHB (£11.50) 
AWG (£4.00) 
DDS (£12.50) 
DCL (£7.00) 
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1) A U K. cheque or a U.K. postal order (Not Eire or overseas) 

2) A bank draft, in sterling on a London bank (available at any major bank) 
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It is incredible that elm timber was moved freely around 
the country until 1974; and even then the Order was not 
vigorously enforced. 

Injections have been used, but often not in conjunction 
with other action; many local authorities have spent time 
and money injecting trees and yet have failed to fell 
diseased ones. The Forestry Commission does not seem 
to have provided central leadership. 

Yet there is hope. In northern England and Scotland, 
Dutch elm disease is still not widespread. It can be con- 
trolled and possibly eradicated. The climate limits the 
beetles' activity (although the hot summer of 1976 was 
very favourable to it) and there are natural barriers which 
may prevent the beetle reaching certain areas — unless 
carried there on infected timber. 

In 1975 the northern counties established a working 
group to investigate Dutch elm disease in the area. The 
Forestry Commission and the Countryside Commission 
participate in this group. Their report shows a high 
incidence of the disease near timber yards and traffic 
routes. This is too high to be coincidental. Secondary 
movement of low-quality timber products, such as mining 
props and pallets, also appears to be dispersing the disease. 
Present controls on movement are clearly ineffective. 

The northern counties' strategy is based on controlling 
the movement of timber and destroying diseased trees. 
They are seeking to involve the public through wide pub- 
licity. Yet their campaign is hampered by lack of re- 
sources: only one authority (Northumberland) has taken 
on staflF to fight Dutch elm disease, and then only one 
person! The felling programme is proceeding except in 
North Yorkshire and Lancashire, whose councils feel they 
can no longer cope. To be effective, felling has to be 
carried out quickly before the beetles breed. Control of 
timber movement rests with the Forestry Commission. The 
northern counties have appealed for government help in 
their fight; surely Whitehall will now provide funds. 

Dutch elm disease control has not been placed on the 
political agenda. William Solesbury in Public Administra- 
tion (vol 54, p 379), has discussed how issues may "succeed 
or fail to command attention, claim legitimacy and invoke 
action". The issue of Dutch elm disease has only partially 
succeeded in each of these three stages. As far as govern- 
ment is concerned the disease is a non-issue. The lack of 
public attention has meant that central government has 
taken little action and committed few resources. 

The Forestry Commission is said to have "written off" 
the remaining 7 million elms in southern England. As the 
environmental impact of the loss of the elm becomes fully 
apparent many people are beginning to realise the real 
cost of the inaction. Now a new tree disease — oak wilt — 
which is rife in the US threatens Britain. Let us hope that 
we can learn from the sad story of Dutch elm disease. □ 

Publicity in East 
Sussex — a vital 
part of the 
county's successful 
containment 
campaign 
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New chemical perspective on photovoltaic cells 



Peculiar experimental findings have 
prompted a group of chemists to devise 
a new explanation for how liquid junc- 
tion, light-activated semiconductors work. 
That explanation could help them design 
more efficient solar cells. 

The new model for liquid junction 
semiconductors comes from Allen J. Bard 
of the University of Texas (Austin), Mark 
S. Wrighton of Massachusetts Institute 
of Technology and their colleagues (Jour- 
nal of the American Chemical Society, 
vol 102, pp 3671, 3677 and 3683). Already 
other researchers are disagreeing with 
Bard and Wrighton's interpretations, al- 
though there is general agreement that 
the experimental findings call for some 
new explanations. 

Bard and Wrighton have found that 
the amount of chemical energy that light- 
sensitive semiconductors produce when 
illuminated differs from predictions of 
the generally accepted theory. For a 
given type of semiconductor bathed in 
a chosen chemical solution, the conven- 
tional model prescribes just how much 
electrochemical work a given amount of 
light can do. The original model suggests 
that the output of the semiconductor 
varies with the chemical make-up of the 
solution; Bard and Wrighton say that the 
semiconductor's output seems to be fixed, 
at least for a wide variety of materials 
that might go into the solution. 

This behaviour is attributed to what 
Bard and Wrighton call Fermi level pin- 
ning, a term (and a concept) borrowed 
from solid state physics. Fermi level 
pinning refers to the behaviour of the 
electrons that are involved in energy 
trtmsfer. The Fermi level for a particu- 
lar system is a measure of the energy 
associated with the quantised states of 
the electrons that move through the 
semiconductor. This movement gives rise 
to a current: the Sun's heat converted 
to electrical energy. 

Theory predicts that the Fermi level 
should differ substantially with a change 
of surrounding materials. But Bard and 



Jeffrey Fox, Washington 

Wrighton have shown that the value is 
insensitive to the nature of the materials, 
and so the energy transfer remains the 
same. They can only suggest that it is 
the nature of the surface that is respon- 
sible for this effect. 

Whatever the reason behind it, the 
new result could inspire solar energy 
experts to try using the Sun's light to 
drive chemical reactions previously 
thought impossible because they required 
more energy than seemed to be avail- 
able. But it also has a more negative im- 
plication : that light-sensitive semiconduc- 
tor materials are less versatile than 
scientists had thought. 

The best known and most successful 
liquid-junction photocell is the kind 
found in green plants. Chemists would 
like to turn the semiconductor-based 
photocells that they study into efficient 
apparatuses to rival plants in their ability 



to split water into its component gases, 
hydrogen and oxygen. Such a man-made 
photocell would provide hydrogen which 
could be produced as a fuel. 

Unfortunately, currently available 
photocells, such as the ones studied by 
Bard and Wrighton, convert water into 
hydrogen and oxygen far too slowly to 
be useful. Wrighton says that their re- 
sults imply that the overall process could 
be speeded up, because the new model 
(and the phenomena that it describes) 
permits chemistry that the old model 
precluded. Thus, for example, the MIT 
group has introduced a couple of chemi- 
cals known as a bipyridinium pair to a 
solution bathing a light-sensitive silicon 
electrode. That chemical pair speeds the 
hydrogen-releasing part of the water- 
splitting reaction in the photocell. Bard, 
at Texas, has been working with a 
gallium arsenide electrode in an iodide 
cell. □ 



Successful breeding puts stags out of condition 

During the rutting season mature stags 
leave their bachelor herds and fight for 
the possession of groups of hinds. Re- 
cently interest in rutting has centred 
around two questions. Are all stags 
equally good at producing offspring? 
And if not, at what expense are some 
more successful than others? 

To answer these questions, R. M. Gib- 
son and Fiona Guinness of Sussex and a 
Cambridge Universities analysed data | 
collected over the past five years on the ^ 
reproductive success of 37 stags on the s 
Isle of Rhum (Journal of Animal Ecology, 0 
vol 49, p 199). 6 

Some stags are simply better at siring 
offspring than others — the most success- « 
ful father 11 times as many. This J 
variation is not simply due to stags < 
achieving high reproductive success at a > 
certain age. Although there is a slight <^ 
peak in success between 6 and 10 years 
of age, it is not a significant one. More- 
over, by comparing the fertility of the 




Astronomers get smoke in their eyes 

Katmai in Alaska in 1912. 



The explosive eruptions of Mount St 
Helens in Washington State in May and 
Jtue may well have consequences for 
astronomers as well as the widely pub- 
licised possible effects on climate. 
Astronomers at Kitt Peak National Oi>- 
servatory (KPNO) in Tucson, Arizona, 
have already l>egun forecasting the pos- 
sible changes in observation conditions 
due to the injection of volcanic dust into 
the upper reaches of the atmosphere. 
They base their predictions on precedents 
from the past century (KNPO News- 
letter, No 9). 

Tom Kinman, one of the editors of 
the newsletter, notes that research In 
1973 showed that the extinction (the 
atmospheric absorption) over the visible 
spectrum at Mount Wilson in California 
doubled after the eruption of Mount 



More recently, in 1963, Mount Agung 
on the island of Bali blew its top, re- 
sulting in a tripling In the extinction 
measured at observatories in Australia 
and Chile over six months later. Luckily 
for astronomers making accurate photo- 
metric observations, the proportion of 
light absorbed by the dust does not de- 
pend on wavelength. So the whole spec- 
trum got fainter — there was no artificial 
colouring. 

Measurements of well-known stars 
over the next year or so, with their 
calibrated brightnesses, should tell the 
astronomers what sort of corrections 
are needed to their observations. The 
extinction data will also indicate to 
atmospheric scientists how quickly the 
dust content tails off. □ 



Fecund stags wear themselves out 

hinds in each harem, Gibson and Guin- 
ness ruled out the possibility that some 
stags had more offspring just because 
their mates were more fertile. 

The stags that are more successful pay 
a price for their genetic success. In the 
spring following the rut stags cast their 
antlers. The date the antlers are cast 
provides a reliable index of body condi- 
tion during the winter: animals that 
show external signs of poor body condi- 
tion cast their antlers later. 

If energy costs increase with reproduc- 
tive success, we might predict that suc- 
cessful breeders should cast their antlers 
late as a result of poor over-winter con- 
dition. This is exactly what happens. 
High reproductive success is achieved at 
the expense of lowered body condition. 
Does this affect a successful breeder's 
chances of surviving the winter? Gibson 
and Guinness will explore this possibility 
as soon as they have collected more data 
on winter mortalities. □ 
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'Normal' lead levels are too high 



How much "natural" lead would children 
have in their blood if they weren't ex- 
posed to the toxic metal from car fumes, 
from the solder in tin cans, from paint, 
from water and from smelters? Accord- 
ing to researchers in Australia and Papua 
New Guinea, previous estimates of the 
"normal" range of lead concentrations in 
children's blood are much too high. So 
lead levels in children in cities that re- 
searchers thought not too "abnormal" 
suddenly look more ominous. 

Clearly, it is impossible to measure 
"normal" levels of lead in the blood of 
children living in cities — there are so 
many sources of lead in the environment, 
food and water, that children in cities 
cannot avoid all of them. So researchers 
have traditionally measured lead levels 
in the blood of children in remote rural 
areas to provide a "baseline" against 
which to compare the lead burdens of city 
diildren. Many of these measurements 
were taken some time ago, when analyti- 
cal techniques were not as sophisticated 
as they are now. And according to C. 



Poole, L. E. Smythe (of the University of 
New South Wales) and M. Alpers (of the 
Papua New Guinea Institute of Medical 
Research), measurements taken a decade 
or so ago over-estimate the amount of 
lead that children in remote rural areas 
have absorbed. 

For example, one survey of studies of 
the lead burdens of rural children in New 
Guinea, East Africa, Bechuanaland, Peru, 
Brazil and the Marshall Islands reported 
that the mean of lead levels in their 
blood ranged from 13 microgrammes/100 
millilitres to 23 /ig/100 ml. But Poole, 
Smythe and Alpers found that 100 
schoolchildren in a remote part of Papua 
New Guinea had levels of lead in their 
blood ranging from 1 to 13 /<g/100 ml. 
The mean of these levels was 5-2 i±g/ 
100 ml — well below the range of means 
found in previous studies (Science of the 
Total Environment, June 1960, p 17). 

The three researchers believe that 
earlier investigators' estimates of the 
amounts of lead in the bodies of children 
in rural areas are too high because of 



various deficiencies in the sampling and 
analysis they did. For exam{de, Poole, 
Smythe and Alpers analysed blood 
samples from the children in Papua New 
Guinea in a special "clean" laboratory 
(which was established for a much larger 
study in the bodies of schoolchildren). 
They say that normal laboratories are 
contaminated by airborne lead from 
street dust and claim that they have re- 
duced this pollution in their "dean" lab- 
oratory by over 80 per cent. Further, 
analytical techniques such as atomic 
absorption spectrometry have improved 
enormously in the past. 

The importance of this research is 
clear: if the results Poole, Smythe and 
Alpers obtained are confirmed in other 
areas, researchers will have to assume 
that "normal", background levels of lead 
in the blood of young children are much 
lower than they had thought, and this 
change in thinking means that the levels 
of lead in many children in cities are, by 
comparison, "abnormal". Almost all re- 
searchers now agree that even very low 
levels of lead cause psychological dam- 
age to young children. □ 



Bonanza of interferon antibody springs from a single cell 



An important technical breakthrough in 
the purification of interferon — ^the 
human antiviral agent which may attack 
cancer — could bring it into the fight 
against disease much earlier than pre- 
dicted. An article in Nature (vol 285, 
p 446) describes collaborative work by 
David Secher at the Medical Research 
Council's Unit of Molecular Biology, 
Cambridge and Professor Derek Burke 
at Warwick University based on fused 
cells. They yield interferon 5000 times 
purer than the extracts currently used 
in research. 

Conventional preparations are extracts 
from human cells stimulated to produce 
interferon in response to viral attack. 
The cells secrete minute amounts of 
interferon; the concentraticm of the pro- 
tein can be as low as 0-1 per cent. 
Scientific research has been held back 
by the small amounts of pure interferon 
available and results from clinical trials 
to test the impure preparations are 
equivocal. 

Cesar Milstein pioneered the method 
for producing hybrid cells at the Cam- 
bridge unit. Milstein takes cells from 
the spleen of animals immunised against 
a wide variety of foreign substances, and 
fuses them with a fast growing human 
cancer cell. In response to attack by the 
"intruder" the spleen of these mice 
mounts a vigorous defence — its cells 
secrete an antibody very specific to the 
antigen. The new hybrid cell — hybridoma 
— combines the properties of the human 
cancer cell, with those of the mouse cell. 
In a soup of appropriate nutrients, a 
single cell will multiply endlessly and 
produce large quantities of a very pure 
antibody. The preparation consists of a 
colony — or clone — of many generations 
of a single ceU: so it's called mono- 
clonal. 



Secher and Burke immunised their 
mice with an extract of human inter- 
feron, a gift from the British pharma- 
ceutical firm Burroughs-Wellcome, whose 
laboratories have been producing it for 
the past two years. The hybridoma they 
developed secretes antibodies to this 
interferon. The researchers coat the in- 
side of a separation column with beads 
made of carbohydrate, to which the anti- 
bodies are attached. 

The antibodies trap and bind molecules 
of interferon from solutions passing 
down the tube. Other chemicals remove 
the interferon from the sides of the 
columns: the washings are now 20 to 
50 per cent interferon, a respectable im- 
provement on the purity of conventional 
preparations, which is about 1 per cent. 

Genetic engineering firms such cis 
Europe's Biogen and the American 
Genentech are racing with the pharma- 
ceutical giant Searle to develop a com- 
mercial method of producing interferon 
using genetically engineered bacteria 
as manufacturing powerhouses. Unfor- 
tunately, these processes still leave a 
minute amount of interferon to be 
separated from the vast amounts of bac- 
terial debris — and this is where hybrido- 
mas could play a part. At the very least, 
access to a pure source of interferon will 
accelerate research on when cells secrete 
interferon and its effects on viruses and 
cell growth — which play a key part in 
interferon's potential as an anticancer 
agent. 

Burroughs-Wellcome is very interested 
in incorporating Secher and Burke's 
monoclonal antibody into its process 
for making lymphoblastoid interferon — 
which comes from Burkitt's lymphoma — 
although their product matches the 
purity of interferon that comes out of 
Secher and Burke's columns. Other com- 



mercial firms such as Searle abandoned 
work on this particular type of inter- 
feron because of the danger that these 
cells may pass on the small portion of a 
virus which each contain and is impli- 
cated in certain types of cancer. 

There are four known types of inter- 
feron, including Wellcome's lympho- 
blastoid interferon, but the two most 
frequently used in dinical trials are 
made from "safer" materials — ^human 
leucocytes (white blood cells) and fibro- 
blasts (connective tissue). But Well- 
come's protein comes frmn a cancer, 
Burkitt's tumour. 

Britain's (Committee for the Safety of 
Medicines passed lymphoblastoid inter- 
feron for testing in dinical trials. And 
Dr Frances BaUcwill, an interferon re- 
searcher, told New Scientist that there 
is less than one molecule of the Epstein- 
Barr virus in 10 million units of inter- 
feron. The argument is largely "emo- 
tional", she said. □ 



Charming mistake 
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Some errors crept into the diagrams 
that accompanied our report of a new 
charmed particle ("Charming debut for 
a sensitive target", 19 June, p 311). 
Thanks to the close attention of Trevor 
Kennedy of Salford, we now bring you 
the correct version. The diagram shows 
how the new particle S+c fits into the 
pattern of charmed particles. Kennedy 
also points out that the H~ particle 
shown in the other chart in the same 
article is made up of quarks dss, not as 
shown. 
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Glucose powers the fertilising sperm 



Glucose is the vital energy source which 
enables sperm to penetrate and fertilise 
ova, according to new results from 
Chelsea College in London. The discovery 
could boost the development of contra- 
ceptive drugs that don't depend on harm- 
ful hormones but inhibit the glucose 
energy source. 

Lynn Fraser and Peter Quinn of 
Chelsea College in London, discovered 
glucose's crucial role when they fertilised 
eggs extracted from mice — the results 
probably apply to humans as well. Lynn 
Fraser, who devised the experimental 
technique, has found. that if the fertilisa- 
tion medium lacks glucose (normally 
present in the female tract), two impor- 
tant steps towards fertilisation fail to 
occur. 

Normally the sperm head loses its 
outer membrane releasing a store of 
enzymes that break down the egg's outer 
layers. In the absence of glucose, the 
sperm fails to release the enzymes, so it 
cannot penetrate the egg. 

Secondly, there is no change in the 
way the sperms move in the early stages 
of their passage through the female re- 
productive tract towards the egg. After 
some hours — when they should be ap- 
proaching the eggs — this tail waving be- 
comes a very vigorous "whiplash" action. 
Fraser has now confirmed that this mech- 
anical whiplashing enables sperm to 
penetrate the several layers of cells that 
surround the outer membrane. But with- 
out glucose they never begin to move this 
way — and so have an even smaller 
chance of fertilising the egg. 

Both the enzyme release and the 
change in motion occur almost immedi- 
ately if glucose is placed in the medium. 
Quinn and Fraser find it puzzling that 
the sperm cannot make use of another 
common energy source, fructose, which 
surrounds them in the male. Fructose 
seems to play no part in enabling a 
sperm to fertilise an egg. 

Glucose and fructose are broken down 
by different enzymes in the cell. Peter 
Quinn thinks that the enzyme glyceralde- 
hyde-3-phosphate degydrogenase is the 
key enzyme in the two barred steps in 
fertilisation. Quinn admits that the idea 
is mainly speculation, but there is some 
evidence to support it. The contraceptive 
alpha-chlorohydrin, which has been 
tested on males, is known to inhibit the 
action of the enzyme. 

Alpha-chlorohydrin has some undesir- 
able side effects but Quinn suggests that 
men use other drugs that inhibit the 
enzyme. The antibiotic pentalenolactone 
is a possible candidate. An interesting 
alternative would be to supply extra 
glucose to the ejaculate or epididymis 
(the ducts where sperm are stored), to 
induce premature changes that would 
prevent successful fertilisation later on. 
Taking glucose orally probably won't 
have the desired effect because there 
may be a barrier which prevents blood 
glucose from passing into the epididy- 
mis. But, says Quinn, this barrier could 



be broken down by a simple drug. 

The new results also suggest a new 
form of spermicide that the woman 
could use, which would contain a chemi- 
cal that destroyt. all the glucose in the 
female tract. The research may also 
have some bearing on the test-tube baby 
technique. One of the problems with this 
in vitro method is that very high sperm 
concentrations are needed to achieve 
effective fertilisation. Sometimes two or 
more sperm fertilise the egg — this then 
grows but dies at an early stage in 
development. Unfortunately, there is no 
way of knowing whether an implanted 
egg has this defect. 

Lynn Fraser believes that her glucose 
technique can improve the likelihood of 
fertilisation outside the body. Sperm con- 
centrations in the medium for fertilising 
human eggs outside the body could be 
lowered, reducing the risk of abortipns 
due to multiple fertilisation. □ 
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Electrons probe magnetic changes 



A new experimental method for studying 
the outermost atomic layers of a magnet 
promises to become a powerful tool in 
the rapidly advancing field of surface 
magnetism. Already it has produced re- 
sults important for the magnetic com- 
ponents, for example, in computers. The 
technique, spin-polarised low energy 
electron diffraction — PLEED for short — 
has been developed by Daniel T. Pierce 
and his colleagues at the National Bureau 
of Standards in Washington, in collabora- 
tion with a group at Argonne National 
Laboratory, Illinois (Dimensions, vol 64, 
p 26). 

Electrons are already widely used in 
surface analysis. The probe particles 
interact strongly with the diffracted or 
emitted electrons — electrons of the 
sample: only the outer layers of atoms 
are explored by the probe particles. 
Pierce's innovation is to use beams of 




A beam of spin-polarised electrons hits a 
nickel crystal in the form of a thin slab. 
The crystal forms the "keeper" of the 
electromagnet used to impose the field — 
this reduces stray fields, which tend to 
deflect and depolarise the electron beam, 
to a minimum. The applied field — a 
typical value is 1600 amps/metre — 
aligns the magnetisation parallel to the 
surface. The electrons — accelerated 
through 125 volts — penetrate the two 
outermost layers of atoms. Those 
scattered backwards by the atoms can 
be collected as shoum 



electrons with their spins all aligned in 
one direction, which have a particular 
advantage for studies of surface magnet- 
ism. The electrons have a known direc- 
tion of polarisation — and it is the 
relation between this direction and that 
of the magnetic field that determines the 
intensity of the scattered electron beam. 
Scientists can use this technique to 
measure the magnetic properties of 
atoms in the outer layers. They could 
use PLEED to investigate, for example 
how magnetic properties vary with 
changes in temperature and applied mag- 
netic fields. 

Pierce and his colleagues had already 
developed a good source of spin- 
polarised electrons: a gallium arsenide 
gun that produces a highly polarised 
electron beam of constant intensity. The 
spin-polarisation changes typically 37 
times every second. 

Pierce and his colleagues describe 
studies of the magetisation of the outer- 
most two atomic layers of a single crystal 
of nickel. They measured the variations 
in the surface field as the field imposed 
by the electromagnet changed it and 
found — as earlier observations had sug- 
gested — that the way the surface field 
grows is very sensitive to surface con- 
tamination. Quite small concentrations of 
sulphur, in particular, can completely 
destroy the magnetisation of the surface 
layers. Effects like this are of consider- 
able technical interest because impurity 
absorption and superficial corrosion of 
magnetic components are a major cause 
of computer breakdown. 

Theorists, too, stand to benefit from 
the PLEED technique, since reliable ex- 
perimental results with which to test 
models of surface magnetism are cur- 
rently hard to come by. The NBS team 
has collected preliminary data bearing 
out one theoretical prediction — ^that the 
magnetisation of a body decreases close 
to the surface. □ 
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Privileged researcher gives more time to immune confusion 



Not long ago, John Newsom-Davis and 
some o€ his team spent most of the night 
in the lab, separating the helper and 
suppresscM- cells of the immune system 
from an extract of human thymus 
brought from the operating theatre. If 
he had spent a long day seeing patients 
or knew he faced ward rounds in the 
morning, Newsom-Davis admits, he would 
not have been eager to perform intricate 
cell separations late into the night. 

Newsom-Davis, a practising neurologist 
as well as a researcher, now has less of 
a problem finding time for science. He 
is the Medical Research Council's Clinical 
Research Professor, an appointment 
whkh ^ves him a permanent guarantee 
of time for research. By choice, Newsom- 
Davis still spends about two days a week 
seeing patients at the National Hospital 
for Nervous Diseases, but he now spends 
the rest of his time in his lab at the 
Royal Free Hospital, investigating the 
causes <rf myasthenia gravis (MG). 

Newsom-Davis is one of the few scien- 
tists in the UK who are investigating the 
immune mix-up inside people with MG. 
The disease causes antibodies to be 
formed that block the signals from the 
nerves to the muscles. The solution to 
the problem may hold clues to other 
auto-immune diseases (such as multiple 
sclerosis and some forms of arthritis) in 
which people's internal defence systems 
begin to attack their own tissues (New 
Scientist, vol 82, p 805). 

For people who have MG, the disease 
can be devastating, making them power- 
less to command their own muscles and 
sometimes unable to breathe. But for re- 
searchers it is one of the most satisfying 
auto-immune diseases to study because 
some aspects of it are well understood. 

Many patients who have MG make un- 
usual types of antibodies (the molecules 
intended to attack invading microbes) 
which recognise and bind to structures 
called receptors on the surface of their 
muscle cells. These receptors normally 
recognise and bind aoetykfaoline, a mes- 
senger chemical released by nerve cells. 
The presence of the antibodies prevents 
the muscle receptors from "seeing" the 
acetylcholine and also reduces the num- 
ber of receptors. Thus muscles do not 
move when they are supposed to. 

Put simply, that is what goes wrong 
in MG. But important questions remain 
unanswered. Why is it that about one in 
10 patients have no detectable antibody? 
Why are the antibodies made in the first 
place? How might MG be cured? (For 
about four years doctors have been able 
to give patients tremendous — but only 
temporary — improvement with a treat- 
ment called plasma exchange which re- 
moves the antibodies from their blood.) 
Why do levels of antibody in patients' 
blood sometimes drop when they regain 
rnnsde oontrol, and sometimes not? 

Past studies lead Newsom-Davis to be- 
lieve tiiat myasthenia gravis exists in at 
least tliree forms. One is associated with 
• t um o ur called a ihymuma; removinc 



Lois Wingsnon 

the tumour is obviously necessary but 
does not iinprove the myasthenia. Tn 

other patients, the thymus turns out 
large numbers of antibodies, and taking 
it out can help; the commonest group, 
primarily women younger than 40, have 
an overgrown ttaynnis bat no tumour. 
Removing tlie thymus can help such a 
jpatient, hut sddom completely because 
antibodies are tiso made in the peri- 
plieral blood and lymphatic ^stem. The 
third group is composed mainly of older 
men «iiose tfagrmuses have atrophied. 

Both of the last two groups is linked 
with a particular genetic fingerprint 
called an HLA type; one obvious coo- 
dusion is that these people inherited a 
predilection for some triggering factor 
— perhaps a virus — ^that causes them to 
begin reacting to tlieir own musclecell 
receptors. In only one situation has a 
trigger been dearly identified. Newsom- 
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The antibodies (semicircles in the 
diagram ) present in some people with 
MG block the receptors on muscle cells, 
and prevent acetylcholine molecules 
from transmitting the signal for muscle 
movement 

Davis and others have found the anti- 
bodies in patients Who developed MG 
nfter taking the drug d-penicillamine for 
their arthritis. Once they stopped taking 
the drug, their symptoms improved and 
the antibody level dropped. 

But why the drug can cause MG, or 
what triggers the disease in other people 
(who are fortunately rare — about one in 
every 30 000 people) are still open ques- 
tions. Newsom-Davis hopes the answer 
will evolve from studies of the antibody- 
forming cells, the lymphocytes. There are 
several different types of lymphocytes 
circulating in the blood, and lymphocytes 
also occupy the thymus in great num- 
bers. In fact, the thymus seems to be 
the site where lymphocytes learn what is 
"self" and what is foreign. Where do 
they go wrong? 

With the help of Nick Willcox, an 
immunologist, Newsom-Davis has de- 
vetoped wagps of growing tignnus cells 



in culture, and of studying the lympho- 
cytes made in the thymuses and blood 
<rf MG patients. His colleague Angela 
Vincent is studying the interaction of 
patients' antibodies with muscle cell re- 
ceptor, hoping to determine how these 
antibodies differ from patient to patient. 

A subset of lymphocytes, called B cells, 
are known to manufacture antibodies. 
But other lymphocytes called helper cells 
and suppressor cells (which come from 
the thymus) are necessary in the process. 
How do they all interact in blocking 
muscle action in MG? "We are still in 
the dark about that," says Newsom-Davis, 
but he hopes in time to bmw some 
answers. 

Thanks to his new professorship, 
Newsom-Davis can now devote more of 
his efforts to solving the problem. Under 
the MRCs new Clinical Research Pro- 
fessorship Scheme, he has a research job 
for life. The MRC and the University of 
London are working together on the 
scheme which the MRC will review after 
five years — although once an appoint- 
ment has been made its holder will keep 
it until retirement. 

The MRC hopes the new iwofessorships 
will turn out to be an investment in the 
future of medical research in the UK — 
encouraging new research teams to grow 
around promising medical scientists and 
allowing young doctors to consider medi- 
cal research as an option for the future. 

In certain medical fields, including 
neurology, there is practically no such 
option at the moment. Junior academic 
posts are rare. With cuts in the National 
Health Service the clinical load is in- 
creasing for non-academics, and extra 
time is vanishing. Research money is 
difficult to come by, and salaries for 
academic posts are usually lower than 
those of consiiltants or doctors in private 
practice. 

With all these disincentives, Newsom- 
Davis says he fears for the future of 
clinical research in the UK. "Thete are 
not all that many doctors committed to 
doing research," he says, and he hopes 
his new appointment and oliMS* like it 
"might enable tliem to see ttiera is Wine 
future in it". 

The second redpient of a Sttdoal Re- 
search Professorship has not yet been 
named. Naturally any doctor who intends 
to truncate his clinical works needs 
goodwill from his colleagues; thus the 
MRC requires that the university dean 
applies for the Qijiical Researdi Pro- 
fessorship on behalf of a reaeudMir. On 
his own the researcher must demonstrate 
his ability to attract separate funding to 
pay his researdi and buy supfriies. 

The professonbi^ are ummMl hi 
focusing on a adentisfs plana for the 
future, rather than his past accomplish- 
ments (wliidi nmst, of oourse, be prom- 
iataig fai any case}. Bgr svpoiting scien- 
tists andi as Newsom-Dawis, tte MBC is 
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amsterdam 



centennial congress 
CONCERN ABOUT SCIENCE 

October 13-17, 1980, Amsterdam. 

The Free University, founded in 1880 as a private Reformed institution free from 
churcfi or state control, will celebrate its first centennial by organizing an academic 
congress on the general theme "Concern about Science". This wide range theme 
comprises first the problem of how values inherent in the scientific enterprise can 
be maintained; and second the problem of the conditions that determine whether 
science will have a benificlal Influence in a society. 
Three subthemes will be discussed: 

- The relationship between scientific Knowledge and other types of knowledge, 
such as religious knowledge; 

- Ethics and Science; basic to this subtheme is the assumption that science is 
never value-free and that scientists have heavy ethical responsabilities; 

- Science in society; possibilities and boundries for priorities and control. 
Speakers at the congress will be from Third World, Eastern and Western countries. 
Contributions are invited. Those wishing to present papers should submit 
abstracts before August 1, 1980. 

Scholars from Third World countries who would like to attend the congress may be 
eligible for financial support for their travel and accommodation expenses. 

Further information Is available from Bureau Rector fvlagnificus, Vrije Universiteit, 
"Concern about Science", postbus 7161,1 007 MC Amsterdam, the Netherlands. 
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than ever before. 




Wild M400 Photomakroskop. 

Wild Heerbrugg has developed a new 
photomacrographic system, tfie Wild 
M400 Photomakroskop. Modern 
photographic technology and electro- 
nics guarantee a high degree of 
efficiency within the magnification 
range of 1 : 1 to 60 : 1. Magnification 
and detail can be continuously varied 
with the macrozoom objective 1 : 5. 
What's more; the M400 gives you 
binocular observation under optimum 
physiological conditions, an erect 
and laterally-correct image and a 
great working distance. The specimen 
remains in focus over the whole zoom 
range. The electronic control unit 
ensures ideal exposure time at the 
touch of a button. 

Wild Heerbrugg Ltd. 

OH -9435 Heerbrugg, Switzerland 
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Free colour brochure for you. 

Send this coupon to E. Leitz 
(Instruments) Ltd., 48 Park Street, 
Luton LU1 3HP or Wild Heerbrugg Ltd., 
CH - 9435 Switzerland. 
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Britain is sUnmog behind otber oonntries 
in applying an important new tedmology 
— laser welding— even though the tedi- 
niqne has beoi under development bL 
tiie UK for the past decade. Only oiie 
company ia the UK — a small firm in 
StocktoiH»-TBea — is using laser weld* 
hig in a factory. Meanwhile, laboratories 
in the US, Japan and Italy are instalHnt 
expensive equipment as a prelude to 
establishing the technique oannwrdally. 

In laser welding, a high-energy beam 
is piped from a central laser to the 
pieces of metal that have to be fused 
together. The process oBers several ad- 
vantages over conventional welding tech- 
nologies, where the heat to bring about 
fusion is supplied, for instance, by an 
electric arc struck between die two 
pieces of metal or by electron beams. 
A laser oonoentrates beat over a very 
small tone: metal 5 nun away from 
where the beam falls is unaffected. Thus 
laser welding produces minimal distor- 
tion, does not use mndi energy and is 
quick (little time is needed to cool the 
finished piece of metal after it has been 
welded). 

The chief advantage over electron- 
beam welding, which is laser welding's 
biggest rival in high-accuracy work, is 
that the latter is a far less cumbersome, 
process. In electron-beam welding, the 
pieces oC metal to be JsAaed must be 

process starts. This is so that the elec- 
trons travel toward the metal unhindered 
by air nininf iiViB This ffwfirtff tibat elec- 
tron-beam weldhig takes a long time if a 
lot of standard co m po n ents have to be 
wdded^-workers must constantly adjust 
vacuum apparatus and carry components 
to and fro between the vacuum rhamii^r 
and tin factory floor. ' 

A further boidlt is that a central laser 
can siqpply beaau along a series of p^pes 
to several work stations: while workers 
are setting up two components to be 
welded at one station, the laser could 
be f ushig tofelher two otber parts at a 
separate station. ThHe is therefore no 
need to turn the laser off wdiile parts are 
set up, «r to leave it on vdiile it Is not 
in opera t ion and so waste energy. 

According to Oande Eastes, a Brttidi 
engineer wdio is advising Fiat, the Italian 
car Arm, laser welding widi several work 
stations b the most eflfclent way to apply 
the technology. Fiat is experimenting 
Witt a £500000 IS kW laser at its re- 
search laboratmies near Turin. The com- 
pany plans to put laser wekUng equ^ 
ment in its factories within tin next year 
or so. 

In the UK, the Weldhig bstitute hi 
Cambridge started research on laser 
welding hi 198». In 1975, the institute 
licensed its tedmology to a snbsidiaiy 
of the British company BOC Three 
months ago^ BOC soM its stake in this 
company to the American company Con- 
trol LMer. Since 1975, the DaveiMry- 
hased firm, which is now called Control 
Laser Ltd Industrial Power Beams, has 



UK out of joint in laser welding 



sold 17 lasers for weUing, nearly all 
overseas. According to Ridbard Ashcroft, 
Hm firm's engineering manager, "British 
industry is gmeraUy not keen to go for 



Eariier this year, the WeUhig Insti- 
tute Uoensed its laser technology to a 
second firm, the Osaka Traosformer 
Company of Japan. Hitachi, it is tbrngUt, 
is about to sell laserwelding eququnent 
based on British-devised tedmology. 

In the US, the Naval Beseardi Labora- 
toiy is to btdld a UglMpeed Uua weld- 
ing plant in Minneapolis (see diagram). 
The welding vdll be carried out under 
computer control in an automated 
facility where parts pass to the welding 
area Aram nnmerically^controUed (NQ 
machine tools. According to tbe labora- 
tory, the new technique can increase 
weldhig speeds tenfold, and reduce a 



factory's dependence on Ubour-iiitensive 
manual welding. 

The single factory in the UK which 
has a laser wefaling facility is run by a 
small firm, Expert Heat Treatments in 
Stockton. Since Jannary, the firm has 
welded parts for hydraulic equipment 
with the new technique. It finds Hiat the 
welds take only 3 to 4 seconds, whereas 
with conventional welding the time was 
20 seccHids. 

Most lasers used for welding must be 
fafe^ powerful, hi the 25 kW regton (hi 

far better ertabUabed. a beam of 
than 1 kW is needed) 
apparatus is not dieap: a 2 kW 
wiHi tin necessary fixtures for weUing 
costs about £70000, while an ekctroih 
beam welder tiiat can do the same job, 
albeit more slowly, costs about £40 000. □ 




Engineers in the US will demonstrate the high speed advantages of laser tvelding 

Easy listeners reject clipped tones 



British audio engineers have shown that 
flie apparent qualities of a loudspeaker 
can depend on the type of music played 
through it. This could explain why a hi-fi 
loudspeaker vMda performs w^ in a 
laboratory test may be heavily criticised 
Iqr some reviewers and why the reverse 
can also happen. 

In tests at Rank Wharfedale's factory 
in Bradford, engineers deliberately "clip" 
tiie signal fed to the loudspeaker — ^this 
n^mnff liult the smooth peaks of the 
mmtiem are abruptly squared off. This 
normally oocws unintMitfonally wdien a 
hi-A system is overloaded; for example, 
whoi tbe vohime is too li4^ 

Some music, sndi as disco pop, is so 
undennnding that a listenn' will f afl 
to notioe doping during 5 per cent or 
more (tf the time die music is playing. 
But d^hig dining classical music— 
especially piano works — is noticeable 
even when it happens less than 1 per 
cent of die time. The phenome n on is also 
much less noticeable when the music is 



played loudly; up to 15 per cent of clip- 
ping on pop and 5 per cent on classical 
passes unnoticed. This is because distor- 
tion inside the human ear maslcs the 
electronic defects of the system. The 
same is true of resonances caused by 
reactions inside the loudspeaker 
cabiiiet. Tbeae add and subtract sound 
to produce peaks or dips in the fre- 
quency response (so called "adoration" 
of the sound). 

Wharfedale's engineers have built 
electronic circuitry which enables them 
to mix a controlled amount of synthe- 
sised coloration with a cleanly repro- 
dnced sound. High levels of coloration 
can pass unnaticed when mixed with 
some music but are glaringly obvious 
with odier music. Particularly confusing 
is WharfMale's discovery that most 
listeners acbudly prefer the sound of a 
dip in the fireqoency response to a per- 
fectly flat response, even though die 
latter is a more accurate reproductioo 
of sound. □ 
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Proposals constructed to save lives 



Engineers at the Cranfield Institute of 
Technology have completed a research 
programme which could help to prevent 
coach accidents turning into tragedies. 
Guy Tidbury and his team from the insti- 
tute's School of Automotive Studies have 
presented the UK Department of Trans- 
port with design changes which should 
overcome the problem of collapsing 
coach roofs — ^the major killer in "roll- 
over" accidents. 

Although it is seven times more 
dangerous to travel by car rather than 
by coach (according to DoT statistics 
based on user accidents per kilometre 
travelled), many more people can be kUled 
and injured in a single vehicle accident 
when a coach is involved. For example, 
31 old age pensioners were killed 
when their coach overturned at Dibbles 
Bridge, West Yorkshire, in 1975. This 
was one of 26 accidents throughout the 
UK that the Cranfield workers investi- 




gated during the study; the Bedford- 
shire-based team would often travel 
hundreds of kilometres to the scene of 
an accident on hearing of it on a news 
bulletin. 

Most deaths in coach accidents are not 
caused by the initial impact. The 
sequence of events in such a disaster is 
often as follows: brake failure or exces- 
sive braking puts the coach into a side- 
ways skid; the coach begins to roll until 
the rail where its roof meets the vehicle 
side hits the ground; this rail acts as a 
pivot and flips the coach over so that the 
roof and one side are forced inwards. 

Although many casualties are thrown 
through windows, by far the largest num- 
ber of deaths happens, says Tidbury, 
when people are crushed between seats 
and the collapsing coach structure. In 
many cases, the most serious part of 
the accident comes when the coach has 
lost all forward momentum and falls 
only a few feet be- 
low the road surface. 

The Cranfield team 
set up a ramp at 
the Motor Industry 
Research Associa- 
tion's site and slid a 
specially strength - 



ened coach down it. When the coach hit 
a kerbstone at the bottom of the ramp, 
it would overturn in the same way that it 
would in an accident. 

Data from these tests coincided almost 
exactly with a mathematical model which 
the team had previously developed. The 
basis of the "theoretical accident" was 
CRASH-D, a computer program which 
predicts the behaviour of a structure 
under dynamic stress by a technique 
called finite element analysis. High-speed 
cameras filmed the way that dummies 
were thrown around inside the coach 
during tests — the first time such infor- 
mation had been taken from a coach 
roll-over. 

The Cranfield recommendations in- 
clude a tubular steel cage structure 
which would make the collapse of a 
coach's panels less likely. The teams pro- 
posals will form the basis of a regulation 
from the Department of Transport — it 
will set minimum standards for the 
structural strength of all coaches and 
buses in the UK. The DoT will also take 
these proposals to a meeting of the 
Economic Commission for Europe, a 
UN body which has a committee examin- 
ing road safety proposals. DoT ofllicials 
will propose that authorities throughout 
Europe should also adopt similar stan- 
dards of coach safety. □ 
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Information from real accidents (left) or experiments at Cranfield could make coach travel safer 




Car maker could suffer a major reverse 



Bad parking habits could be the major 
reason for a rash of bizarre accidents 
involving 6000 Ford cars in the US in 
recent years. Marcus Jacobson, chief en- 
gineer of the Automobile Association, 
told New Scientist recently that a car 
fitted with one of Ford's automatic trans- 
mission systems and repeatedly parked 
unattended with its engine runnmg could 
eventually set off on its own, in reverse. 
Whether or not it is the drivers who are 
to blame, such incidents have led to 98 
deaths and Ford must face a hearing to 
be held by the Department of Trans- 
portation in Washington on 21 July. This 
could lead to the recall of 16 million 
cars and trucks. 

The problem is peculiar to the US, says 
Jacobson, for several reasons: the 
arrangement of the driver's controls is 
quite diff^erent from the layout of a 
European car; it is illegal in, say, the UK 
to leave a car unattended with its engine 
running; and the 03 automatic transmis- 



sion fitted to the Ford Escort and other 
models in Europe is different in several 
features of its construction from the 
American equivalent — the type of linkage 
used is not likely to wear in the same 
way. 

Most cars in the US are fitted with 
air conditioning and heating to combat 
greater extremes of temperature than 
most European countries face. To ensure 
that their cars do not stall every time 
they brake, American drivers leave their 
cars to "warm up" with their engines 
running and the transmission set to 
"park" in the winter. Alternatively, to 
avoid uncomfortably high temperatures 
inside the car at the height of summer, 
drivers will also park with the air- 
conditioning, and therefore the engine, 
running. 

Because cars in the US are designed 
with a front "bench" seat, the controls 
must be fitted to the steering column or 
on the floor in front of the driver. Legis- 



lation says that a car's parking brake 
must be fitted to the floor. In most cars, 
this control is so awkwardly placed that 
drivers do not bother to apply it when 
they leave their cars. 

If a car is badly maintained the link- 
ages which connect the gear selector to 
the gear box begin to wear, says 
Jacobson. Also, as the car's transmission 
oil gets hot, which it does when its en- 
gine is idling, it becomes thinner and 
can leak past the valve which holds the 
automatic transmission in its selected 
position. A combination of these factors 
can lead to the car's gear selector slip- 
ping from "park" to "drive" or "reverse". 
Unfortunately for Ford, its cars tend to 
slip into "reverse" quite easily. This 
has led to accidents in which, for in- 
stance, a driver has slammed his car's 
boot lid and the car has run him down. 

Although Ford is naturally keen to 
point out the ways that Americans mis- 
treat their cars, it may still face a very 
large bill that it can ill afiford in the 
wake of current high losses. □ 
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Video trump card stays under the table 



Thorn-EMI recently demonstrated tbe 
JVC video and digital audio disc system 
(VHD/AHD) which the company decided 
to adopt in April. The demonstration con- 
firmed that VHD/AHD can produce good 
quality colour TV pictures and stereo 
sound in video format. It also produces 
accurate, high-fidelity sound from digital 
audio signals. However, engineers from 
JVC in Japan who demonstrated the 
system used concealed equipment to dis- 
guise a drawback in VHD — its poor re- 
production of stills by the "freeze frame" 
technique. Freeze Frame — a technique 
which allows the user to hold a single 



"still" frame — would be an important 
aid to demonstrators in industry and 
education. 

According to JVC: "dust and bumps 
are' a worry of the peist with VHD." The 
company claims that, although its video 
discs should always be housed in a plastic 
caddy which will cost almost as much 
as the disc to produce, the electrode 
stylus will sweep aside any amount of 
dust from the disc's surface and will 
break off surface "flash". But JVC pro- 
vides no information on how the player 
will cope with the surface pits which are 
a more common fault in video discs. 



This type of fault is not easy to control 
because tracks on the disc are only 1-35 
micrometres apart — about one-fiftieth of 
the diameter of a human hair. The pic- 
tures shown at Thorn-EMI's demonstra- 
tion were free from such "drop-out" 
blemishes. But the soundtrack buzzed 
audibly. This indicated that a drop-out 
compensator — a powerful device which 
can hide picture defects — ^was operating. 

Thom-EMI is to invest over £10 mil- 
lion in new machinery to manufacture 
VHD/AHD discs in Europe so the com- 
pany may soon be able to answer 
(luestions on disc pressing tolerances 
from first-hand experience. 

The VHD disc is 26 cm in diameter 
and, for European TV standards, will 
rotate at 750 revs per minute. To hold 
one hour of programme material on each 
side of such a small disc, it must record 
2 TV picture frames during each revolu- 
tion. For freeze frame, the stylus elec- 
trode stops over a single track to read 
a repeated sequence of information. 
When the picture contains movement, 
the still frame on screen is blurred. But 
when the Japanese engineers demon- 
strated freeze frame to the UK press 
the pictures were perfect. They said 
that the still pictures were displayed 
from a specially encoded passage of the 
disc in which two identical frames were 
recorded during each revolution. 

Although this recording technique 
gives perfect still pictures, it produces 
unacceptably jerky motion on most 
material at normal playing speed and 
halves the amount of information the 
disc can store. The JVC engineers then 
demonstrated an equally perfect still pic- 
ture from normal programme material, 
explaining that it was the result of "a 
special processing circuit" which could 
be provided in the player. 

Normally a solid state memory with ► 




Turbo-charged locos steam Into view 



Dr John Sharpe, a research engineer at 
Queen Mary College, London, believes 
that rising oil prices will lead to the 
return of steam locomotives in many 
parts of the world. Sharpe recently 
visited China in response to strong in- 
terest shown in a radical design for a 
steam locomotive that he has introduced. 
He also reports strong interest from rail 
authorities in Argentina, Australia and 
the US. 

Sharpe's locomotive di£fers from con- 
ventional designs in several respects. It 
will bum very low grade fuel — sul- 
phurous coal, containing up to 30 per 
cent ash, the lowest grade of oil (known 
as bunker fuel), logs, wood chippings, 
even fuel made from machine-sorted 
refuse — ^without causing pollution. This 
it does by burning fuel in two stages in 
a furnace incorporating a fluidised bed. 
In the first stage, the solid fuel particles 
forming the fluidised bed are partially 
burned. In the second stage part of the 
upward current of hot air passing 
through the bed is diverted upwards into 
a cyclone. Here, unbumed fuel is con- 



sumed in the form of gases from the 
fluidised bed's exhaust. 

The cost of supplying high-quality 
water for the boiler will be high, 
especially in arid mining areas where 
the locomotive is expected to make its 
debut. Sharpe has designed a system 
where steam will be recycled con- 
tinuously. Another innovation will be the 
first turbocharger to be built into a 
steam locomotive: some of the high- 
pressure steam from the boiler will be 
diverted to drive a turbine; this will in 
turn compress more steam to still higher 
pressures before it goes on to drive the 
pistons. 

Sharpe says that he is confident that 
his calculations of the cost effectiveness 
of the design are accurate. He defines 
cost effectiveness in this case as the 
product of the locomotive's horsepower 
multiplied by its operating efficiency and 
divided by the costs of its fuel. Although 
modern diesel locomotives are efficient 
operators, steam locomotives burn cheap 
fuel. These two factors cancel each other 
out. But by greatly increasing horse- 



power and operating efficiency while 
burning low-cost fuel, Sharpe says that 
his design can be five times as efficient 
as that of the best traditional steam 
locomotives or diesels and "considerably 
better" than that , for any other new 
steam locomotive design. 

Rail authorities think that, in general, 
electrification is the best economic alter- 
native for short- and medium-distance 
railways carrying both freight and pas- 
sengers, and for long-distance railways 
with heavy passenger traffic. But for 
long- and perhaps medium-distance work 
on lines with intensive freight traffic 
and little or no passenger potential, 
steam is the most economical motive 
power. 

For long-distance heavy ore trains, 
says Sharpe, the advantages of steam 
now seem inescapable. He thinks that 
his design might, eventually have a 
future in the UK on lines where electrifi- 
cation is especially uneconomic and 
where there is plenty of freight traffic. 
But his blueprint is likely to become 
reality in Australia and Argentina long 
before there is any revival of steam on 
British Rail. □ 
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^ 2 Megabits capacity is needed to 
freeze a TV picture frame and display 
it as a continuous picture. Such units 
currently cost about £10 000 and are the 
size of a small suitcase but the JVC en- 
gineers refused to discuss the nature or 
cost of the circuit which was freezing 
the still picture on a compact VHD 
player (Thorn-EMI plans to sell the 
player at under £300). 

After the conference, bulky solid state 
frame stores were found hidden under 
the table on which the player was being 
demonstrated. 

• Sony and Philips have announced that 
they will join forces to sell digital audio 
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discs in the UK. They will launch Philips's 
Compact Disc — at 12 cm this is slightly 
larger than was originally proposed — 
during 1982. Discs will be made at 
Philips's Blackburn factory. □ 



Word processor puts finger on bad spellers 



The good news for bad spellers is that 
computers can now help to correct their 
errors. The first product from a new 
company in the UK automatically 
attempts to correct misspelt words; in 
the US, IBM has introduced a word 
processor which can identify — but not 
change — bad spelling. 

The British system. Corrector, checks 
typed-in words against a computerised 
store of 25 000 words taken from 
the Oxford English Dictionary and up 
to 20 000 additional words that can be 
specified by the typist. If an operator 
types a word that is not part of the 



machine's vocabulary. Corrector searches 
for a word in its dictionary which is 
spelt in a similar way but with a slight 
variation. If the operator types in 
"mathc", the computer might come up 
with "match". 

Corrector produces a list when it has 
checked a given text. The list identifies 
those words which have been altered 
(together with the original spelling) and 
the words which do not correspond to 
any word in its own dictionary. 

The typist can then alter any words 
still misspelt or change words altered in- 
correctly by Corrector. If a word is spelt 



correctly but is not in the machine's 
dictionary, the typist can add the word 
to the dictionary. 

Corrector's software package was de- 
veloped by Southdata Ltd, initially on a 
Research 'Machines 380Z microcomputer. 
It will be made available to owners of 
this and other computers for £150 to 
£200 and also to manufacturers of word 
processors to incorporate in their 
products. 

Corrector can check text either after 
a certain amount of text has been typed, 
such as that filling the display screen of 
a word processor, or directly after each 
word is typed. 

IBM's Displaywriter consists of a dis- 
play screen and keyboard and costs about 
£3400 plus £6-50 each month for hire of 
the software which runs the system. 

After a screen has been filled, a 
typist can indicate that the spelling 
needs to be checked and the misspelt 
words are highlighted on the screen. The 
typist then corrects the necessary words 
without the need to search out errors. 

The Displaywriter has a dictionary of 
50 000 common words and space for 
another 500 which can be added by the 
typist. Unlike Corrector, however, it 
makes no attempt to find the correct 
spelling. 

Displaywriter is not available in the 
UK at present. □ 
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The Queen's Awards 1981 
-the time to apply is now 



The Queen's Awards for Exports and Technology 
are highly prized and hard to win. They are given 
annually to companies that have made outstanding 
contributions to exports or technology or both. 

To enter for The Queen's Awards, your company 
can be of any size, but it must be based in the United 
Kingdom. 

The Queen's Award is more than an honour: it's an 
excellent advertisement for your company. If you win, 
you are entitled to use the emblem in your advertising 
and promotions. 

Entries must be in by October 31st, so fmd out 
more about The Queen's Awards by posting this coupon. 



To: The Secretary, The Queen's Awards Office, 

Dean Bradley House, 52 Horseferry Road, London SWIP 2AG. 

Please send me details and entry form. 

Name . 

Name of Company 

Address 



NS7/80 



Exports n Technology IZ] Both (tick as appropriate) 
Completed applications must be returned by October31st 1980 
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Slaughter of the elephants 

Elephants are being butchered in Central African Republic but the government has neither the will 

nor the means to halt the killing 



Monique Borgerhoff 
Mulder 

and 

Tim Caro 

have just driven 
through Africa 



Recently the International Union 
for Conservation of Nature and 
Natural Resources issued a com- 
munique in which it states that the 
African elephant could soon be 
extinct. Goings-on in Central 
African Republic typify the way 
such a gloomy forecast is likely to come true. Elephants in 
CAR are exploited in three distinct ways: through commer- 
cial hunting ventures, through organised poaching with 
tacit encouragement by the oflQcial establishment, and 

through increasingly effec- 
tive hunting by locals. 

The Central African Re- 
public is a huge landlocked 
territory of 617 000 square 
kilometres that lies across 
the breadth of Africa. It 
consists largely of forest 
and bush and has a sparse 
population of approximately 
2 million people. Because 
two-thirds of the country is 
uninhabited, rather than be- 
cause of government policy, 
the wildlife is believed to be 
protected. In the south- 
west and centre of the coun- 
try small groups of villagers 
regularly hunt for food vnth 
spears, nets and bows and 
arrows, but in the northern 
and eastern regions (where 
the people were farmers) 
elephant, buffalo, antelope 
cmd carnivores inhabit the 
vast tracts of guinea-savanna 
woodland in numbers 
reminiscent of East Africa 
in the 1920s. However, the 
lack of a forward-looking 
political force and the in- 
accessibility of much of this 
region have produced condi- 
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The traditional hunter has his net, spear and club for catching monkeys 



The main street of Zemio on the M'Bomou. (See map below) 

tions under which an ivory trade of enormous proportions 
is flourishing. 

Zemio is a town on the M'Bomou River in the heart of 
this eastern district; it is the centre of ivory operations 
between Rafai and the Sudanese border. According to 
official figures 147 tonnes of ivory, roughly equivalent to 
tusks from 15 000 elephants, left the region last year. At a 
rough estimate the population of elephants in this area has 
dwindled from SO 000 to less than 10 000 in the past five 
years. 

Commercial hunting organisations take many forms, 
from overnight entrepreneurial partnerships to large-scale 
international consortia. Companies and individuals can buy 
blocks of hunting land 100 km x 100 km from ofiicials in 
the capital, Bangui. Frequently people get two or three 
adjacent blocks to increase the area available for hunting 
during the short dry season — heavy rains make tracks 
impassable from July to December. Block owners are 
mainly French, Spanish and Portuguese, mostly colonials, 
and their businesses are often allied to diamond enter- 
prises based in the west of 
the Republic. Clients are 
usually from France, the US 
and Japan and have to be 
wealljiy; expenses run to 
$10 000 per fortnight as pro- 
visions at encampments are 
luxurious and must be 
brought in by air. Clients 
must also buy a year's 
licence in Bangui which 
allows them to bag one of 
every species except buffalo 
— eexii gun can shoot fliree 
of these. No one is present 
to enforce these quotas ex- 
cept the hunters themselves. 
Gients also pay for animals 
— a hartebeest costs 
$300, an elephant $800. 
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Ivory, whether taken by poachers, right, or gentlemen in 1892, beloie, ends up in trade, like these tusks in a Mombasa warehouse, left 



All this revenue eventually finds its way into govern- 
ment coffers; rich Europeans are actively encouraged to 
visit CAR and its popularity has increased since Kenya 
closed its borders to hunters. Men such as Giscard 
D'Estaing and his friends are regular visitors to one of the 
10 or so encampments in the east of the country. 

Less official but no less effective are the Arab poachers. 
Arab traders and shopkeepers own almost all the vehicles 
outside Bangui and are therefore in an excellent position 
to buy ivory and to transfer it out of the country to Europe 
and the Far East. Ivory operations no longer consist of 
swift poaching raids across the border but are on a huge 
scale; traders now obtain entry and exit permits for their 
ivory-carrying trucks. 

One consequence of this is that local villagers, tradi- 
tionally agriculturalists who do not hunt, have become 
aware of the market for ivory and are turning to full-time 
hunting as a career. They manufacture guns from anything 
available — Land-Rover steering-track rods are exactly 12 
bore in diameter — or buy them directly from Arab dealers, 
and then bum large tracts of forest to flush out elephants. 




In addition, villagers have taken to selling ivory amulets 
and elephant hair bracelets openly on the roadside. 

The final and far the most serious threat to the elephants 
is the official establishment. Hugely powerful local police 
chiefs and administrators manage to turn both hunting 
and poaching to their personal advantage. This must be 
seen in its historical context. During the 13 years of 
Emperor Bokassa's dictatorship the country, which the 
French left administratively, economically and education- 
ally unprepared for independence, fell into ruin. Bangui 
became a political island from which the emperor could 
ravage the country by commandeering any vehicle he 
wished. Bokassa's greed for ivory is well-known, and he 
sent tusks directly to France through an as yet unidentified 
French lady. After the coup in August last year, the French 
handed Bangui over to President Dacko but the bush 
beyond Bangui was left in the hands of politically autono- 
mous local administrators and police. Bokassa's henchmen 
were removed but otherwise events in the capital have had 
little impact on the rest of the country. The potential un- 
accountability of the local sub-prefect and his men is en- 
hanced by the lack of an efficient communications network. 
Radio transmitters are held almost exclusively by the 
police and fuel for the generators is rarely available. The 
roads, which have been left to the encroachment of the 
bush for the past 14 years, have been eroded by torrential 
rain into steep ravines. It takes a heavily laden truck 4 to 
5 days to cover the 1000 km of Route National 2 from 
Bangui to Zemio — not allowing for unavoidable break- 
downs on the rocky staircases. 

Against this background police have unlimited freedom 
to enrich themselves with ivory and other spoils. They 
periodically raid the hunters' encampments and put their 
bush airstrips out of commission by placing logs across the 
runway. The foreign operators are either imprisoned or 
sent to Bangui while the police loot their arsenals. The 
hunters return after several months and continue opera- 
tions, making payments to the police to prevent further 
interference. 

Another police trick is randomly to enforce a law that 
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The ferry across the M'Bomou, where the ivory leaves the Republic. Officials confiscate ivory only if they haven't been bribed 



no person may poach for meat The police arrest able- 
bodied men from any household where meat is fomid in 
the cooking pot, and arm these "prisoners" with weapons 
taken from the hunters' armouries; the men are sent after 
ivory. A successful hunt provides ivory for the police who 
also sell the elephant meat back to the men — who run the 
risk of being re-arrested. 

During January of this year these and other outrages 
led the Zande people of Zemio to besiege their police force 
in the sub-prefect's house. After several days military 
reinforcements came from Bangui and the police were 
recalled; but the new men in control have exactly the same 
power. "The final irony is that control of the area known as 
"le foret de Pluie", which stretches from Rafai to the 
Sudanese border, is the responsibility of these same cor- 
rupt local administrators whose job it is to see that 
there is no illegal, that is unpaid-for, ivory leaving the 
region. This "control" consists of one road barrier at the 
Rafai ferry. It is frequently unmanned. If the police do 
perform a search, they confiscate ivory, guns and 
ammunition which they later resell, unless a heavy bribe 
is paid. 

We can't say whether hunters, Arabs or the administra- 
tion are the gravest threat to the elephants. Local opinion 
sees the Arab operators as the greatest drain on the ivory, 
but this view may be coloured by resentment of the enor- 
mous wealth of these foreign entrepreneurs. Certainly 147 
tonnes of ivory from the eastern pjirt of CAR came over the 
Rafai ferry last year and most of this was Arab cargo. But 
although rich Arab dealers are undeniably able to evade 
controls and do play a significant part in the slaughter of 
elephants, poaching on the part of locals, who find they 
have no other way to earn the currency they need to buy 
their few necessities, is a growing problem. The road to 
Bangui is now so bad that wholesale buyers have begun to 
pull out of the region; coffee and tobacco lie rotting unsold 
by the roadside and will no longer be planted. Attempts to 
introduce rice as a cashcrop have been thwarted by 



bilharzia-c^rying snails in the watu*. And cattle die of 
sleeping sickness. Only a successful scheme of rural 
development that offers an alternative means of earning 
money will entice a local to give up lucrative poaching. 

The hunters claim they are professional and that they 
follow strict conservationist principles in order to be able 
to reap animal trophies for many years. Although such 
rationalisation may be valid in some cases, real conserva- 
tion strategies can be based only on a sound understand- 
ing of each species' particular social organisation and 
ecology. For example, the current limit of 20 kilos per tusk 
in the north and 40 kilos per tusk in the east are arbitrary 
figures that are not based on data. Many of the hunters 
are amateurs after a quick fortune, with no interest in 
conservation. In any case, political instability and the risk 
of arbitrary imprisonment in CAR do not make it worth- 
while for even the professional hunter to piu-sue a policy 
oriented towards species replenishment. The business of 
himting in the Central African Republic is shabby. 

Short of far-reaching political change in that part of 
Africa, it will be difficult to prevent the annihilation of 
elephants in CAR. Tight control of the police is essential; 
perhaps President Dacko and his French military sup^ 
porters can bring order to the administrative system. 
Because vast stretches of bush are uninhabited a compre- 
hensive road network is a sine qtui non of any viable patrol 
unit. This of course will take finance — of which Bangui has 
none. To establish and protect national parks properly 
will take high initial investment, but with the decline of 
wildlife in Kenya, its ebb in Uganda and the isolation of 
Tanzania, photographic safaris would undoubtedly provide 
a healthy market. Against this, we recognise that for poor 
governments in desperate need of money, ivory and big- 
game hunting provide hard cash quickly. 

In the end, the world will have to curb its greed for 
ivory. Meanwhile, the only hope for the elephants in 
eastern CAR is to swim the M'Bomou River into Zaire, 
where the ivory trade also flourishes. □ 
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" Young Scientists of the Year" 
competition. Entries are 
invited NOW for the 1980-81 
contest for the 
Royal Institution Trophy. 



Awards On Offer 

The New Scientist 
prize for the most creatively 
documented project. 
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and Control prize. 
The Royal Society of 
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later stages. 
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or by writing to: 
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BBC Kensington House, 
Richmond Way, 
London W14 OAX. 
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The New Scientist Interview 

Rod James 

He is director of the National Centre for 
Alternative Technology: he is, therefore, 
one of the inspirators of our age. Next 
month he and his family will leave the centre. 
Here he speaks with Robin Clarke 

ON 7 August, Rod James and his family will drive 
reluctantly away from a beautiful house on a 
Welsh mountain. They will leave behind something 
more than one of the best views in the worid. For 
six long years James has nurtured the Quarry — as the 
NCAT is known locally — ^from what has often been 
described as "a bunch of freaks in the middle of Wales" 
into an internationally known and respected centre for 
alternative technology. 

Today the Quarry shows 60 000 visitors a year round its 
exhibition. It displays every amceivable AT device, from 
solar panels to wind generators, from water wheels to 
woodstoves, from organic gardening and smallholding to 
appropriate building techniques. It holds weekend courses 
for enthusiasts, runs a huge bookshop, a restaurant, a 
natural food shop, a products centre and an inquiry service, 
and plays a growing and now significant role in planning 
AT strategy in the world at large. Its experts serve on the 
Intermediate Technology Development Group's specialist 
panels, lecture to the Institution of Electrical Engineers, 
are paid by the Energy Support Unit at the Quarry's Har- 
well to amplify study of Britain's alternative energy 
strategy, and generally earn a respect for their work that 
was unthinkable half a decade ago. 

The centre was the brainchild of Gerard Morgan-Gren- 
ville, chairman of the Society for Environmental Improve- 
ment (SEI), a registered charity. In 1973 the Quarry was 
just a site which had been rented by the charity for a 
peppercorn rent of 5p a year. The site, in fact, was a dis- 
used slate quarry, a tangle of 20-year-old brambles, 
wrecked buildings and slate waste. In the first three 
months of its existence, the Almighty poured 150 cm of 
rain onto this mess. Half-a-dozen dirty and dripping unpaid 
volunteers picked their way mournfully from one make- 
shift shelter to the next. 

In 1973 James bought a ruined house and bam — both a 
metre deep in cow muck — on the side of a mountain a few 
kilometres away. He had qualified as an architect a few 
years previously and now plans to run a small architec- 
tural practice for modernisation and conversion in the 
Machynlleth area, charging, as he put it, "about one-tenth 
of the RIBA standard fee". In the same year the SEI 
rented the Quarry, and some of its volunteers began to 
wend their way up the mountain to seek James's help. 

"One day I made a complete window frame for them, to 
show how the joints worked. They took it aiway and I went 
down there a week later to see how they were getting on. 
In that week everyone I'd talked to had left, and a com- 
pletely new set of people were there. So I made another 
window frame." 

The AT path is rarely smooth. The Quarry opened to 
the public prematurely with nothing much more to dis- 
play than "a few notices, saying this will be the site of a 
wind generator, a sign saying Vorms are your friends', 
a methane digestor and a solar roof". And the following 
winter a tidal wave swept down from the hills above, wash- 
ing away the access road, destroying what little work had 
been done, and leaving even the precious files standmg 30 
cm deep in water. It was tiiea that James was hired by the 




SEI to act as the Quarry architect for a fee of £20 a week. 
Most of the other workers earned £5 a week. 

Within three montiis James had been appointed the 
Quarry's first director, and Bob Todd, an extraordinarily 
versatile engineer from Southampton University, its tech- 
nical director. Almost the first thing James did was to run 
a national ad, "Have you a month to spare?", asking for 
volunteer work. He got it — in copious quantities. The 
wrecked cottages on the site began to be transformed 
into reasonable living accommodation, with solar heating 
and woodstoves. They opened to the public again, and the 
following summer they built a huge exhibition centre, with 
offices above, from the wrecked slate cutter's workshop. 



'The movement ties itself in knots trying to justify its 
conviction that an electric drill is OK but a Kenwood 
mixer is middle class and wasteful . . 



In two years the Quarry acquired tremendous momen- 
tum. Vast projects were undertaken, volunteers poured in, 
buildings were put up, money was raised and the place 
began to look like a going concern. The visitors began to 
arrive, starting at 15 000 a year and then going up by 
10 000 every year. Special projects were undertaken with 
grants from the Welsh Tourist Board and, with the help 
of the Manpower Commission Scheme, need-based salaries 
went up from pittance level to the current rate of £2500 
for a single person, and £3500 upwards for a couple with 
children. Today between 20 and 30 people work there full 
time, plus about five volimteers, and ^le place supports a 
total of 50 people, including spouses and children. 
Originally the SEI had raised £40 000 for the project, and 
spent £15 000 of it exploring what to do. Now the Quarry's 
turnover is nearly £200 000 a year, and it is paying bade 
5 per cent of its takings to the SEI every year, to support 
new ventures. 

James is happy about the place's success but wonders 
ruefully where it will lead. "In the eariy days we did so 
much with so little we had little enough time to plan or 
debate the finer issues of our progress. Today, with intidi 
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Sixty thousand people visit the Quarry each year: to tee fine 
technologies; and to see how many plants may grow in one 
small space . . . 



more money to spend, we have to think more carefully, 
plan more critically. Our own form of bureaucracy has 
come to stay. Now we even have to have project applica- 
tion forms for those with new ideas!" 

Personality cults are invidious in the AT movement, but 
10 minutes with James leaves little doubt as to why the 
Quarry has hung together so well. He has a special kind of 
charisma, a bright-eyed, quick-witted energy with just a 
hint of the public school and an infectious enthusiasm tem- 
pered with just a touch of cynicism. Naturally enough, he 
is an alternative technology enthusiast, and a severe critic 
of the nuclear industry. "The best that can be said of that 
is that it is an unfriendly technology." But his acceptance 
of the AT world is by no means universal nor uncritical. 

"So much of AT is so precious. The movement itself has 
so often been preoccupied with telling everyone else they 
are wrong. It ties itself in knots trying to justify its own 
inner conviction that using an electric drill is OK but using 
a Kenwood mixer is middle class and energy wasteful. That 
kind of argument has always driven me to distraction." 



James explodes with fury 
while reading the handout 
of a new AT venture. "We 
believe," it reads, "that 
education is not achieved 
primarily at school but con- 
tinues throughout life." 

"Did you ever see any- 
thing so trite? Of course it 
does. You might just as well 
say we have to eat through- 
out life. Until AT weans it- 
self off this highly self- 
righteous path, we'll never 
get anywhere. We have to 
have specialists — specialists 
who can promote our aims 
to the general public, not by 
telling them they're wrong 
but by presenting the AT 
backdrop in a human way, pointing out that alternatives 
do exist, and we are just one of the groups trying to 
explore them." 

I have visited the Quarry every year since it began. 
Always I have been aware of that slightly self-righteous 
air of virtue which James complains about. Even today, 
a small notice half-way up the track to the exhibition pro- 
claims "We do not think your lifestyle is wrong". If that 
were true, there would of course be no need to say it. And 
every visitor to the Quarry must be aware of the tensions 
that exist between a place which is on one hand a public 
exhibition and on the other an experimental community or, 
as the centre would have you believe, "the village of the 
future". 

To hold such a place together, never mind making it 
grow, is no small adiievement. How is it, then, that a direc- 
tor with extremely clear views on what he wants has not 
stamped his personality more brutally on the Quarry's 
public face? In the alternative movement, democracy — 
even at its most ridiculous levels — is probably held more 
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sacrosanct than any other tenet of belief about the 
environment, wholefood or energy waste. Though the 
Quarry is not technically a cooperative under the terms 
in which it was set up, it believes itself to be so, and 
adheres passionately to its right to pretend it is. Thus 
James has been a director, with the statutory authority 
but with an often dissident work force to direct. 

To help solve the problem, he instigated the Monday 
meeting which everyone attends. He made his own stance 
clear; the place would work neither as a co-op nor neces- 
sarily according to the statutes. More simply, James told 
the Quarry, there had to be trust between the SEI and 
him, and then more trust between him and the Quarry 
community. If that were achieved, they could operate how 
they liked and anything was possible. And it's dear James 
has exercised his real authority only on a handful of occa- 
sions. He has let himself be over-ruled often. And has 
always been ready to listen, more or less to whatever 
anyone had to say. 

Despite that, James is not at heart a believer in group 
solutions to all problems. "I personally prefer to work on 
my own, and find that most other people do too. In fact, 
most of our big projects have not been conceived at group 
meetings; they happen when a couple of people start chat- 
ting in a far comer of the site. What happens at group 
meetings is that people air their grievances. More often 
there is silence. People don't say what they feel in a 
group. Much more likely they say what they feel behind 
a windmill after lunch. It is a situation which may change 
with time but you can't just expect group discussion to lead 
directly to decision making responsibility: it must grow." 

A good deal of James's time at the Quarry has inevitably 
been in sorting out what he calls minor issues — "do we 
have brown sugar on the table, or white, or white and 
brown, or brown only and white on offer if requested?" 
But he acknowledges the importance of such things to 
the AT movement, even though he regrets it. In setting 
up the new products shop — which sells beer kits, wooden 
rakes, anemometers and a whole range of small goods 
marginally connected with AT — he has had to steer 
every new item through a Monday meeting of the whole 
staff. 

"There are perhaps two things they don't like. One is 
overt commercialism, the other flashy packaging. And the 
packaging issue is extraordinarily paradoxical. For five 
years I've run a constant battle to improve the packaging 
of the Quarry. We are a public centre, we have to exhibit, 
and sometimes our whole purpose has been in danger of 
being submerged by sloppy thinking and poor presentation. 

"It's a fact that until recently we've had quite a freaky 
image. When the public arrives and sees a long-haired lout 
standing at the Centre, they'd like to think he was half- 
crazed with dope, and slept with everyone on the site. 
Although it's not true, we can do only two things. Either 
we dress our staff up in suits and hope they say the right 
things. Or we hire people who are so enthusiastic about 
their work that as soon as they open their mouths their 
dress doesn't matter." 

Because of this James has always insisted that standards 
at the Quarry must be as high as, or better than, those in 
establishment groups. "If we run a restaurant, we must 
serve good food, on time, and on dean plates. Nothing less 
will do." James carries the logic of his argument much 
wider too. If he had his way, the AT movement would hire 
"a QC or a Robin Day to present AT arguments to the pub- 
lic. Even our best PR people are no match for Walter Mar- 
shall. Every time we put one up against him on TV, they'll 
end up as mincemeat, not because they don't know the 
facts, just because they haven't got the public presentation 
side sorted out." 

Nevertheless, in the past few years the Quarry has 



"touched at least a quarter of a million pedple. Many of 
them have left the Quarry with their ideas changed, their 
image of the place — and hence of AT — improved. There is 
no doubt we have become the AT centre in this country, 
and now the establishment comes to us for help or advice 
on matters relating to our expertise. If I had to single out 
our most important achievement, it is that we have made 
AT respectable. We have built the bridge between those 
who believe in a more appropriate technology, and those 
who don't. During the 1980s we have to cross it." 

Why, then, is James leaving now? Partly because for the 
time being he has had his fill of detailed group discussion 
on AT, which often leaves too little time with his family. 
He wants to continue to implement what he believes in, to 
make accessible to the general public what he and the 
group at NCAT have spent six years demonstrating. "At 
the personal level, my time here has been immensely re- 
warding — working with people I like, in a team which has 
produced exdting results." But James also likens his 
experience to that of a parent saddled with a permanently 
adolescent child — spots and all. "Normally it's a process 
that passes with time. But at the Quarry, with a constant 
influx of new people, we have to go all through all the old 
arguments every year. It's important that we do, but it's 
not important that I'm the person who should direct the 
day-to-day arguments. New approaches are the lifeblood of 
any group, and the group at the Quarry indudes some of 
the most committed and above all human people I have 
ever worked with. Splitting up simply spreads the ideas 
further afield." 



. . . just a hint 
of the public 
school and an 
infectious en- 
thusiasm temp- 
ered with just 
a touch of 
cynicism . . . his 
acceptance of 
the AT world 
is by no means 
universal nor 
uncritical 




In fact, his move away from the Quarry is a separation, 
not a divorce. James will remain the SEI Quarry man, but 
not the on-site director; he will also be the SEI link with 
the new Centre for Urban Appropriate Technology now 
being planned in Bristol. 

He is certainly leaving at a time when the Quarry is 
well placed for its next great leap forward. They have 
just finished building the new restaurant premises, a lec- 
ture hall to seat 250 people and a large new exhibition. 
There is now excellent accommodation for visitors, good 
office space, an attractive reception area. Its weekend 
courses are usually overbooked and, in James's words, "the 
experts recognise us as a centre in our own right. The 
universities see us as a useful place to do research. Indus- 
try wants to exhibit equipment here. No longer are we a 
bunch of freaks in the middle of Wales." □ 



Ci 



New Scientist 3 July 1980 



39 




Time for a ma[o r overhaul 

The decline of the British motor industry 

by Peter J. S. Dunnett, Croom Helm, pp 201, £10-95 



The cash losses sustained over 
the past few years by British 
Leyland and Chrysler (now 
Talbot) might have convinced 
people that the UK's car in- 
dustry has only recently run 
into problems. This masterly 
book demonstrates that this 
is not the case. With an ad- 
mirable economy of style, the 
volume traces events in the 
industry from 1945 to the 
present, showing that through- 
out the period almost every- 
body involved — government, 
the companies and (sometimes) 
the unions — got just about 
everything wrong. 

After the Second World War 
the government used export 
quotas to direct the car firms 
to sell more of their goods 
abroad. British manufacturers 
went about this half-heartedly, 
however, and the export effort 
never really came off. It also 
made the firms complacent, 
thinking that there was a mas- 
sive home market to sell to 
once the export drive was 
over. When in 1952 the export 
quotas were removed, the car 
firms sat back waiting for the 
rush from British people who 
had been starved of cars for 
so long. The rush never came 



— demand was much less than 
anticipated — and the car firms 
were left with egg on their 
faces. 

Later, similar miscalcula- 
tions were the order of the 
day. Government "stop-go" 
policies in the 1950s and 1960s 
harmed the industry enor- 
mously as, almost as soon as 
car makers had geared them- 
selves to expand during a "go" 
period, the government (by im- 
plementing credit controls and 
other demand-reducing tactics) 
applied the economic brakes to 
reduce the balance of pay- 
ments deficit caused by trying 
to "go" for growth too 
strongly. 

For much of the time after 
the war, there were too many 
British-based motor producers 
selling too many models in the 
face of increasing competition 
from abroad. Rationalisation — 
in the shape of mergers that 
led to the formation of the 
British Motor Corporation in 
1952 and British Leyland in 
1968 — came too late. Further- 
more, the establishment of BL 
came about only after a lot of 
pressure from the government; 
the emtagonism displayed then 
by BL's component firms took 




a long time to evaporate. 

Technical development suf- 
fered throughout the period as 
a result of the British in- 
dustry's poor commercial re- 
sults. Too little money was 
ploughed into new designs, or 
new manufacturing equipment. 
This led to a vicious circle of 
spiralling productivity and a 
failure to compete with emerg- 
ing car industries from the 
developing world. During the 
1970s, the situation worsened. 
As Peter Dunnett points out, 
it was foolish to imagine that, 
at a time of decreased world 
demand but stiifer competition, 
the "big three" US car firms 
(GM, Ford and Chrysler) plus 



British Leyl<md could all run 
plants in Britain. Yet the UK 
government (for short-term 
political reasons) insisted on 
shoring up two of these firms 
(Chrysler and BL) when they 
were about to go out of busi- 
ness. Today, there is not the 
slightest hint that oflScial 
policy has changed. 

Not just students of the car 
industry should be interested 
in this book. It provides a well- 
reasoned account of the inter- 
actions between government 
and a major industry which 
anyone concerned with 
Britain's post-war industrial 
decline should find valuable. 

Peter Marsh 



A choice of catastrophes 

by Isaac Asimov 
HutcfUnson, pp 365, £6-95 



This is Isaac Asimov's shop- 
ping-basket tour around the 
shelves of some apocalyptic 
supermarket. It is a pot-pourri 
of cataclysm; a run through 
all the plots that end the end. 

Asimov writes books like 
other people breathe — effort- 
lessly. His nonchalant style 
sometimes lays so far back as 
to fall asleep ("the earth's in- 
terior is ravenously hot"). 
Having annotated Shake- 
speare, written a biographical 
encyclopedia of science, and 
played with the stars in both 
fact and fiction, it is natural 
that he should come to the 
END — in passing that is. Be- 
yond the end of this book 
Isaac Asimov's face beams out 
from the inside dust-jad(et. 
He is pleased with himself, as 
well he might be. His science 
is good, he can write, and 
A Choice of Catastrophes is 
popular mind - broadening 
doom. Writing as he does 
from a position slightly dis- 



tanced from the human race 
it is perhaps unsurprising that 
he is buoyantly optimistic, 
even chirpy, about it all. 

Asimov categorises the 
END into five classes, that in 
descending order of magni- 
tude run: (1) an uninhabit- 
able Universe; (2) The Sun 
misbehaves; (3) The Earth 
misbehaves; (4) Human life is 
selectively destroyed; (5) CivU- 
isation collapses. Exciting 
stuff, but the prose threads its 
reassuring way around all the 
disasters turning them into 
something as harmless as 
knitting or croquet. Apocalyp- 
tic literature has never been 
cosier: the Moon is not about 
to descend on Croydon, the 
dolphins are not about to take 
over the merchant shipping 
fleets. He even finds reassur- 
ance in adversity: come the 
next ice age the drop in sea 
level will open up the con- 
tinental shelf for real estate. 
Asimov's serious function is, 
however, as an antidote to all 
those books that concentrate 
on a particular variety of 
apocalypse and that do edm 
to engender a satisfying panic. 



And yet through being 
rational and scientific he 
rather ruins the genre's 
hysteria. As there is "A 
Choice . . .", my favourite 
catastrophe is collision with a 
massive extragalactic anti- 
matter blancmange. 

Robert Muir Wood 



Chemical victims 

by Richard Mackamess 
Pan, pp 203, £0-95 



Medicine, more than any other 
science (or art or whatever it 
is), is plagued by eccentrics. 
Their distinguishing features 
are immodesty ("my theory 
explains every illness that 
besets mankind"), fixation 
("every illness is somehow re- 
lated to my theory"), a suspen- 
sion of critical faculties ("the 
gaps in the theory aren't im- 
portant"), and a keen sense 
of martyrdom ("of course, 
none of the establishment will 
listen to me"). Sadly, Richard 
Mackarness, the most articu- 
late spokesman for clinical 
ecology, has written a book 
that displays all these charac- 



teristics in abundance. And 
yet, the theory of clinical 
ecology is disturbingly con- 
vincing — I can't help feeling 
that Mackamess and his col- 
leagues may perhaps be on to 
something. 

The central dogma of clini- 
cal ecology is that as pollution 
of our environment grows, so 
more and more of us are be- 
coming ill in mysterious ways 
attributable to an inability to 
adapt and stay healthy in the 
face of increasing chemical 
contamination. It is impos- 
sible to disagree with such a 
general proposition. But when 
Mackarness and the clinical 
ecologists express their 
theories more concretely, 
there is ample room for dis- 
sent. For they believe that 
the physiological mechanism 
that explains this failure to 
adapt is rooted in the bio- 
chemistry of the allergic 
response. As Mackamess says, 
"allergy has surpassed infec- 
tion as the number one cause 
of human ills". 

It is at this point in the 
argument that the weaknesses 
in the clinical ecologists' ideas 
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. emerge. It is their contention 
that the enormous number of 
chemicals man has introduced 
into his environment (defined 
in the broadest biological 
sense to include drugs, food 
and drink as well as the bio- 
sphere) have precipitated a 
major evolutionary breakdown: 
human physiology simply can- 
not handle the vast range ai 
rliMntrals to wliidi it is now 
oi^oaed. 

A priori, there is no obvioiis 
reason to invoke allergy as 
dw mediator of this break- 
down. But clinical experience 
has led an increasingly large 
and confident group of phjrti- 
■dans to attribute a phenomoB* 
ally wide range of diseases 
(from ulcerative colitis to 
mtjMfaia, from arthritis to 
addngbrenia) to allergic 
responses to chemicals in the 
environment. 

Mackamess's recitation of 
cases liiMories is in many wajn 
the most convincing argument 
in his book. Again and again 
he shows how clinical ecolo- 
gtots have alleviated symp- 
trans by discovering which 
«»iMmir«i» or food provoke 
allergic rea c tio n s in their 



patients and persuading them 
to avoid exposmv to those 
chemicals. 

The list of chemicab that 
Mac)^mess believes can cause 
allergies is almost as long as 
the list of symptoms they 
provoke— hydrocarbons in hata* 
sprays, polyester clothing, 
pesticides, anaesthetic gases, 
food dyes and so on. So avoid- 
ing exposures to all or several 
of these chemicals, can be 
extremely tiresonie. Some 
patients even remove gas 
cookers and heaters from their 
homes (because the burnt and 
unbumt fumes in them are, 
Mackamess claims, "one of 
tiie coDunonest unsuspected 
causes of chronic illness"), 
eschew all plastic materials 
and rotate the foods in their 
diet (because eating one food 
continually can induce an 
"addiction"). 

Despite the detail of the 
case histories Mackamess 
quotes, I am not convinced 
that diseases sodi as okera- 
tive colitis are unambiguoualy 
rooted in the biochemistry <rf 
allergies. Mackamess's ex- 
planation that "food and 
chemical allergy disturbs en- 
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zyme systems" (which are 
essential to well-being), and 
that therefore allergies can 
disrupt aO sorts of biochemi- 
cal processes and lead to all 
sorts of disease, is trite and 
unfalsiiiable. Exactly how, I 
kept asking myself, does expo- 
sure to a plastic carpet induce 
colitis? 

But, of course, Mackamess 
is an enemy of reductionism. 
He berates the reductionists 
among allergists because they 
insist "that there must be 
a demonstrable immunological 
mechanism underlying the 
altered response (the allergy)**. 

For clinical ecologists, on 
the other hand, "it is enough 
to identify the offending sub- 
stance to which the victim is 
reacting and to show that by 
avoiding it, symptoms can be 
averted or reduced". 

Well, that may be enough 
for the practising physician 
with patients to cure. But it 
is certainly not enough for 
tiie sdeatists (vAidi is why, I 
suppose, medicine is not 
sdence). Mackamess is wrong 
to imply that any quest for 
explanation — for mechanism — 
is reductionist. It is not. It is 
the very essence of science. 
And, as the sections of 
iMackarness's book that deal 
with the histmy of immu- 
nology amply demonstrate, it is 
science that throws medicine 
forward: without science, 
physicians would still be rely- 
ing on the dubious embrace of 
the leech to cure their 
patients. Lawnaee MeOlnty 

The deoHlly elemMit 

by Lennard Bickel 
Macmillan, pp 312, £7-95 

This book describes the story 
of uranium, from its discovery 
in 1780 through to its role in 
the development of the atom 
bomb and atomic power. 

The discovery of atomic and 
nuclear structure and the de- 
velopment of nuclear fission 
is a story full of drama and 
excitement. This emerges 
clearly in this book and the 
latter half, dealing with the 
period immediately before and 
during the Second World War, 
is compulsive reading. I am 
less enthusiastic about the 
early part of the book. This 
period does not contain the 
raw drama of the later years 
and the author appears to 
have tried to compensate for 
it by injecting excitement. It is 
an excellent intention and may 
be enjoyed by many readers 
but I find the style irriuting: 



much of the material is in the 
present tense presumably to 
heighten the drama but at 
times this makes the material 
read as if it were in a popular 
tabloid. Pierre Curie didn't die 
but "his head was crushed into 
a Paris gutter"; and Moseley 
had "a bullet put through his 
brain". 

Thankfully the later material 
is well presented. Lennard 
Bickel maintains a brisk pace 
and it is like reading an adven- 
ture story: the near misses 
of discovery, how Enrico Fermi 
early in the 1930s failed to 
recognise fission, blinded as be 
was by his seaixdi for trans- 
uranic elements. As BIdad 
wryly notes "it was an error . . . 
that almost certainly saved tiie 
world from . . . Nazi Germany 
armed with atomic bombs". 

There are a few quasifacts in 
the book (is it really "Julius" 
Robert Oppenheimer?) but foe 
the most part it is a welcome 
addition to the literature on 
this period. The memories of 
Leo Stilard have played a part 
in dds and helped to giw a 
perspective that was new to 
me. If you want to read an 
exdting factual adventure 
story, The Deadly Element is 
worth a try. Frank Close 

Growth points in nudear 
physics, by P. E. Hodgson 
(Pergamon, vol 1, pp 219, vol 
2, pp 208, each £8). These 
books are a compilation of 
Peter Hodgson's own articles 
on the progress of nuclear 
physics, published over the 
past decade in News & 'Views 
in Nature, and in MooitiH' in 
the New Scientist. 

As Hodgson writes in his 
preface, these are not text- 
books, where tried and tested 
ideas are (or should be) ex- 
pounded with a maximum of 
clarity. Instead they represent 
instant analysis of the subject 
as it developed, and contain 
reports on exciting new ideas 
whose promise evaporated as 
well as first thoughts on 
advances whose value has 
grown so that textbooks are 
now, or soon will be, available. 

The reports are grouped by 
topic, and cover nuclear forces, 
reactions, shape, structure and 
size, but from a historical 
point of view, the most in- 
teresting is the group on the 
"superheavy elements". The 
story starts with a lecture 
given at Oxford on June 17, 
1976, where the announcement 
was made that elements 116, 
124 and 126 had been dis- 
covered. Transatlantic permis- 
sion for the disdosure had 



Copyrighted material 



New Scientist 3 July 1980 



been given, and, by bush tele- 
graph, the lecture theatre was 
packed. Hodgson was there, 
and the story came as close to 
a "Stop Press" headline scoop 
as science journalism ever 
aspires. But then followed 
checks that failed to confirm 
the finding, and finally the 
authors retracted. Once more 
a 99 per cent certain discovery 
bit the dust. Martin Goldman 

The papers of 
Joseph Henry, Volume 3 

edited by Nathan Reingold 
Smithsonian Institution Press, 
pp 585. $30 

The latest volume of the 
papers of Joseph Henry deals 
with the period January 1836 
to December 1837. It covers 
Henry's first visit to Europe, 
France and Belgium, and its 
raw materials are his diary and 
correspondence. His work on 
electromagnetism had made 
him the most eminent scientist 
to visit Europe since Benjamin 
Franklin, and this gave him 
the entree to men of science 
wherever he went. 



We are thus afforded a bril- 
liant sidelight on physical 
science in Europe at this time, 
and one which is made all the 
more illuminating by the his- 
torical, social and biographical 
footnotes provided by the edi- 
tors. These notes, which often 
contain more information than 
the text to which they refer, 
are the most outstanding ex- 
ample of conscientious schol- 
arship that I have ever encoun- 
tered as a reviewer. 

On almost every page there 
is a fascinating item in the 
notes alone. For example: 
"Tycho Brahe lost part of his 
nose in a duel in 1566. When 
his tomb was opened in 1901, 
a green stain at the nasal 
opening indicated that his 
false nose had been largely of 
copper". Henry dines at the 
Athenaeum Club with "the 
little tables spread in different 
parts of the room with many 
occupied by single persons", 
or visits the Royal Institu- 
tion to see Faraday, or Green- 
wich with Charles Wheatstone, 
or is a guest at the Royal 
Society Dining Qub where he 
met Samuel Christie, the true 
inventor of Wheatstone's 




bridge. From Jacques Babinet 
he learns the details of Fres- 
nel's bi-prism, whUe Macedonio 
Melloni shows him his instru- 
ments and discoveries in infra- 
red, Charles Babbage his 
calculating machine, and David 
Brewster his discoveries in 
polarisation. 

The only unhappy experience 
was the British Association 
Meeting in Liverpool where 
the Rev Dr Dionysius Lardner 
had concluded that steam boats 
could never sustain a speed 
of 15 miles an hour, and there- 
fore refused to believe Henry's 



statement that he had trav- 
elled the 150 miles from 
Albany to New York in nine 
hours. 

In a review of a previous 
volume of this series I con- 
cluded that the prospect of 
its running to 15 volumes 
would make the series "un- 
suitable for purchase by any 
but major libraries". But, for 
anyone interested in the his- 
tory of science the present 
volume is disqualified only by 
its weight from being marvel- 
lous bedtime reading. 

R. V. Jones FRS 
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Sereng eti — dynamics of 
an ecosystenrt 



ed ited by A. R. E. Sinclair 
and M. Norton-Griffitfas 
Chicago UP, pp 389, £17 -50 

The Serengeti Plains, in nor^ 
them Tanzania, have experi- 
enced some profound eco- 
logical changes over the past 
90 years beginning with the 
introduction of rinderpest (a 
viral disease affecting rumi- 
nants) in the 1890s. Periodic 
outbreaks of the disease and 
its final disappearance in 1963 
have had far-reaching effects 
on the dynamics of the large 
mammal populations. The 
other important ecological 
change was the dry season in- 
crease of green forage in the 
north of the park following a 
climatic shift in 1971 toward 
wetter dry seasons. The result 
has been a near explosive in- 
crease in vrildebeest numbers, 
which had reached 1-3 million 
in 1978. nie repercussions of 
this massive alteration in the 
composition of the herbivore 
component of the ecosystem 
form the subject of this in- 
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William j. Ousbr ttudiM yoga in India 
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outside physical world and explore the 
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emotional equilibrium and replace tensions, 
doubts, fears and worries by a serene and 
tranquil mind. Tape includes preparation 
and concentration routines. 



CONQUEST OF FEAR 



£4.75 



W. i. HcBrida. Scared to deathf Hera is 
advice for the self-treatment of anxiety 
conditions, such as obsessive and compul- 
sive phobias, anxiety hysteria and repres- 
sion, worry. Explains origin of neurotic 
faar and its relation to inferiority feelings. 



SUCCESSFUL SLIMMING 



£4.75 



Listen to this tape daily, and allow the 
powerful hypnotic suggestions to help you 
to create new food preferences and to 
avoid those which are high in calories and 
therefore terwl to encourage over-weight 
problems. Apart from practising a simple 
menul exercise all you do is relax and 
listen to tha compelling words of the 
narntor. 



RELAXATION TECHNIQUES £4.75 

Wllfr^ Northfi.ld. Thii cusctta rm- 
cordint contain, , me*M£e that none of ut 
can afford to ignora — how to relax. 
Saranicy, poiM and increaMd afficianey 
can b« ours through ralaxation. Sid* On« 
givas you a ganaral daicription of how to 
Mt about training yourself to relax com- 
pletely. Side Two contain, detailed 
exerciMs. The narrator talk, you through 
thefti a, you do them in your home. 



LAtIR aOOKS LTD 
Dapt DW4. Oanincton letat*. 
Walllntberauih. Northants NNdRO 

Pricn ^o*t Paid FuJ( List on Request 



teresting and informative 
book. It attempts an overview 
of all the research that has 
been carried out in the Seren- 
geti — chiefly by the Serengeti 
Research Institute, which was 
established in 1966. 

The first chapter recounts 
the histw^r of the Serengeti 
National Park and discusses 
the dynamics of the flora and 
fauna, with implications for 
management, while the second 
briefly describes the Serengeti 
ecosystem, which appears to 
have Changed little over the 
past million years. The next 
six chapters deal with the un- 
gulates of the grasslands, 
mainly in terms of their feed- 
ing ecology. Chapter 8 on 
social organisation contains 
much previously unpublished 
material. There follow two 
chapters on iH^dators and 
another on scavengers. The 
last two chapters examine 
various models of the un- 
gulate populations in an 
attempt to fwecast future 
trends. TTie bo<* ends with 
three appendixes of which one 
reports the results of the last 
(1976) aerial count made of 
the resident ungulates. 

The editors give three main 
reasons for publishing the 
book. The first is to bring to- 
gether the results of previous 
work into a coherent whole. 
In this they are generally suc- 
cessful although there are 
gaps: the woodlemds {ire 
hardly mentioned despite 
some important studies within 
them, particularly of giraffe. 

The second reason for pub- 
licatira is to provide informa- 
tion for the effective manage- 
ment of the park. Here the 
book is less successful if only 
because most wardens and 
park administrators will find 
much of it incomprehensible. 
Little specific guidance is 
given on management, other 
than to wait and see, and the 
general conclusion that non- 
interference is the best policy 
is one that the wardens would 
probably have reached any- 
way. For most purposes, the 
Serengeti is trig enough to 
look after itself. I think the 
Serengeti biologists are un- 
wise to labour the manage- 
ment value of their research, 
because in doing so they raise 
unrealistic expectations in the 
wardens. 

The primary function of the 
scientists has been to make an 
in-depth study of the eco- 
system and in this they have 
been eminently successful. 
The level and extent of the 




research has been greatly in 
excess oi that needed for 
simple management but man- 
agement needs have never- 
theless been filled by the 
results of the research pro- 
gramme. The management im- 
plications of their woric are 
pointed out by several authors 
although sometimes the con- 
clusions seem too facile and 
are probably not generally 
applicable, particularly in 
small reserves. 

One factor that is consis- 
tently left out of account is 
tourism, but no management 
plan is complete that ignores 
this very important industry. 
The "elephant problem" vrith 
the Seronera trees had little 
to do with ecology but was 
essentially a touirist-based 
matter. Nor can one exdude 
human pressures, which have 
been shown to be particulariy 
severe around the Serengeti 



National Park. The projections 
made over the next 80 years 
would be of little account in 
the event of social or political 
upheavals in the region. 

The third justification for 
the book is that it vindicates 
the large amounts of money 
that have been spent on re- 
search in the Serengeti. Most 
readers will be convinced that 
the money has been well spent 
but a more serious worry is 
where the money is to come 
from in the future. As the 
editors point out, the ecolo^- 
cal monitoring work has 
ceased through lade of funds 
and there is now no coordi- 
nated research programme. 
If this book can stimulate 
grant-giving bodies to dip into 
their pockets again, it will 
have provided a fourth, and 
perhaps the most important, 
reason for its publication. 

S. K. EUrinKham 



Hormones and evolution, edited 
by E. J. W. Barrington (Aca- 
demic, pp 989, 2 vols, £30 eadi). 
"It is not hormones which 
have evolved but the uses to 
which they are put." This work 
amply demonstrates that the 
oft-quoted dictum is only 
partly true, and it is about 
the evolution of hormones as 
well as their changing uses. 
It is also more, virtually a 
prospectus of the present state 
of comparative endocrinology. 
The theme of hormones and 
evolution is a long-standing 
interest of Professor Barring- 
ton, who has assembled a 
team of 29 experts to apply 
this theme to their own fields 
and has himself contributed a 
characteristically thoughtful 
and wide-ranging introduction. 
In Volume 1 we find a chapter 
on steroids and evolution, in- 
cluding a stimulating grand 
sweep of speculation; then five 
chapters on invertebrate 
groups (annelids, molluscs, 
Crustacea, insects, echino- 
derms), a chanter on catechola- 
mines, and finally two chap- 
ters on the thyroid in cydo- 



stomes and amphibians. My 
only quibble is that these two 
thyroid chapters belong in 
Volume 2 on vertebrates. 

This second volume covers 
responses to neurohypophysial 
principles; biochemistry of 
growth hormone, prolactin and 
gonadotropins; actions of pro- 
lactin; the ACTH/MSH family; 
hypothalamic releasing fac- 
tors; gut hormones; avian re- 
productive periodidty; hor- 
mones in monotremes and 
marsupials; and the evolution 
of viviparity. The material 
throughout is comprehensive 
and presented with authorita- 
tive insight while retaining the 
virtues of interest and read- 
ability. Some chapters dealing 
with my own spedal interests 
strike me as brilliantly done 
and exceedittgly stimulating. 
This work is a must for endo- 
crinologists; further, since hor- 
mones penetrate so many 
aspects of animal physiology, 
perusal of these volumes 
would profit all biologists in- 
terested in how animals work 
and how their workings have 
evolved. John N. BaB 
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Amateur astronomer's hand- 
book, by J. B. Sidgwick, 4th 
edition, revised by James 
Muirden (Pelham Books, pp 568, 
£12 -50). Ever since this book 
was first published in 1955, it 
has been the amateur's refer- 
ence classic on aU matters re- 
lating to astronomical instru- 
mentation and practice, apart 
from actued observing tech- 
niques. Optically, the book 
covers practically everything 
the serious amateur is likely to 
need from ima^e characteristics 
through design of systems 
and their aberrations to the 
latest catadioptrics. Mechanic- 
ally, anything relating to tele- 
scopes, their mountings, drives, 
and all kinds of associated 
equipment, are dealt with — 
along with discussions on photo- 
graphy, vision and time reckon- 
ing. With such a comprehensive 
coverage, extensive revisi<Mi was 
due after a quarter of a cen- 
tury. James Muirden, well- 
known writer in astronomy, has 
very commendably accomplished 
this mammoth task and has 
brought every aspect into line 
with current practice. There are 
few errors, and though the 
price reflects its value to the 
practising amateur, I am not 
just recommending this book — 
ifs an indispensable reference 
which completely outdates all 
earlier editions. G.S.P. 




Gasobol for energy production, 

by Nicholas P. CheremisinoS. 
(Ann Arbor Sdenoe, pp 140, 
£8-25). Gasohol may well prove 
to be a major form of bio- 
energy of the future. Certainly 
the prospects must be con- 
sidered good in the humid 
tropics, where the most abund- 
ant natural resources are year- 
round warmth and moisture, 
enabling vast quantities of 
|>lant matter to be grown in 
short order. Brazil is generat- 
ing ever-growing amounts of 
alcohol fuel from sugarcane 
and cassava. Ghana and the 
Philippines are experimenting 
with fast-growing tree farms 
for pyrolysed methanol. Several 
other developing countries are 
probing the prospect of utilis- 



ing agriculture and forestry 
residues as sources of bio- 
energy. 

This book, written by a chemi- 
cal engineer with the Exxon 
Research and Engineering Com- 
pany in New Jersey, is intended 
to be an "overview of the 
present state of the art". Tech- 
nically the book is a useful 
survey of production method- 
ologies, with some analysis of 
economics involved. Regret- 
tably, though perhaps not sur- 
prisingly, it focuses almost 
entirely on opportunities and 
problems in the United States, 
even though it is in developing 
countries of the tropics that the 
need and potenticd are greatest 
— and where land and labour 
costs are lower than in the US. 

The book winds up with 20 
pages of references — a helpful 
source of information, whidb 
curiously pays little attention to 
writings by leading gurus in 
this field, such as Melvin Calvin 
etc. NJH 

The Department of Education 
and Science, by Sir William Pile 
(George Allen and Unwin, pp 
247, £10), contains a brief and 
rather dry review of the history 
of government funding for 
science. It's interesting to be 
reminded that science had its 
own minister, independent of 
the education ministry, until 
1964. Following the Trend re- 
port, the two ministries com- 
bined to form the Department 
of State we are familiar with 
today. The curious reader might 
spend a few minutes wondering 
why, 12 years on from the 
Dainton and Swann reports that 
identified the "swing from 
science" and the need for more 
highly qualified manpower to 
enter industry, we are still 
saddled with a chronic shortage 
of well • qualified engineers and 
scientists. These reports and 
ctlier relevant documents, such 
as the Rothschild report on fund- 
ing government R&D, have their 
conclusions briefly but blandly 
summarised. R.S.H. 

Microprocessor applications: 
international survey of practice 
and experience (Infotech Inter- 
national, pp 358, £49 -50) is a 
set of papers that deal with 
almost every subject under 
the Sun. The link is that in earfi 
case the application has been 
helped in some way by a micro- 
processor. So if anyone ever 
asks you what are the links 
between nuclear reactors, ovens, 
drip-feed monitoring, weatlier 
forecasting and the examination 
of frogs, the answer lies in 
some of the case studies pre- 
sented in this book. The volume 
will appeal mainly to people 
with technical minds because all 
the case studies contain con- 



siderable technological detail. 
However, the breadth of appli- 
(Oxford UP, pp 271, £14-50), 
the microprocessors help, makes 
a fascinating read even for the 
layperson. P.M. 

An introduction to human bio- 
chemistry, by C. A. Pasternak 
(Oxford UP, pp 271, £14-50), 
attempts to present in one 
short volume a molecular 
approach to biochemistry for 
the medical student. The idea 
is excellent but the book does 
not do it justice. 

The first part deals with the 
basic structure and function of 
cells and their components and 
the second with cellular 
specialisation. Throughout 
deficiencies and malfunction 
which lead to disease are 
described and the underlying 
cause of the lesion explained. 
But it is when the real 
molecular detail is explored 
that the book really disappoints. 
The entire text is littered with 
errors, some of detail, some of 
concept, some obviously in the 
original script, others, I hope, 
arising during preparation for 
publication. Even these should 
have been picked up in the 
pro<rf reading. However they 
arose, their presence makes it 
impossible to recommend this 
as a single book on the subject 
to students. They will need a 
comprehensive and accurate 
biochemistry text as well whidi 
to a large extent negates the 
purpose of the book. For tlHMe 
already well versed in bio- 
chemistry, it does provide a 
novel approach. CJ.B. 

Developments in deep-sea biology, 

by N. B. Marshall (Blandford, 
pp 566, £15), is a successor to the 
same author's Aspects of Deep 
Sea Biology, published in 1954, 
and integrates the many recent 
discoveries with earlier know- 
ledge so as to provide a con- 
temporary study of organisms 
which dwell in these least acces- 
sible areas of the world. Early 
chapters survey tiie environ- 
ments, plants and animals of 
the oceans, while tie second 
main section of the book deals 
with the complexities of food 
webs. A further four chapters 
cover the physiological prob- 
lems connected with buoyancy, 
luminescence, sensory systems 
and pre-adult stages and the 
final one relates ecology to the 
relevant biogeography. 

Newly designed deep sea tech- 
nical apparatus has been inten- 
tionally omitted, but 1 have no 
doubt that this recent, modestly 
priced, example of Professor 
Marshall's work will prove in- 
teresting to a variety of marine 
biologists. It is certainly a 
worthwhile investment for any 
marine honours student worth 
his salt! PJJB. 




Pierre Berloquin 

Another delightful book from 
Pierre Berloquin, author of 
Geometric Games. Gaines 
of Logic is a stimulating 
collection of mind benders. 
The puzzles have been 
carefully selected or 
designed (many are original 
from the author or aitist) so 
that none will be too difficult 
for the general reader to 
solve. Yet none eire too easy 
They are crisply, clearly 
given, vrith answers at the 
back of the book, and great 
fun to work on whether you 
solve them or not 



£1.95 
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X-RAY ANALYSIS 
AND THE STRUC- 
TURE OF 0R8ANIC 
MOLECULES 

Jack D. Dunltz 

X-ray analysis is now the main 
source of information about 
the structure of complex or- 
ganic molecules. The first 
part of Professor Dunitz's 
book deals with the theory 
underlying the diffraction of 
X-rays by crystals and with 
methods for determining the 
internal structure of crystals 
by analysis of their diffraction 
patterns. The second part 
examines some of the ways in 
which the results of X-ray 
analysis have influenced chem- 
istry, particularly organic chem- 
istry. Addressed primarily to 
chemists with an Interest In 
molecular structure, this book 
will help them to appraise the 
quality and reliability of pub- 
lished structure analyses and 
to extract structural informa- 
tion from such analyses. It 
will also be of value to phy- 
sicists, crystallographers, and 
other scientists with an in- 
terest In molecular structure. 

CORNELL UNIVERSITY 
PRESS 

2-4Brook Street, 
London W.I. 
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Heritage 

Portraits of photography 

The recently opened Kodak Museum at Harrow provides 
a focus on 180 years of photography, and is a fitting 
way for the company in Britain to celebrate the 100th 
anniversary of the founding, by George Eastman, of the 
parent company, Eastman Kodak, in &e US. 

To study the development of {Aotography is to study not only 
the evolution of smnetliing that is part chemistry and part 
physics, but also sodal history and occasionally art. Each snap- 
shot is a piece of history and 



each frame an integral part 
of an evolving scene. Equally 
relevant are the ways in which 
they were taken and the pur- 
poses to which they were put. 

The new custcMn-built Kodak 
Museum complex is housed in 
the original factCH^ building 
at Headstone Drive, Harrow. 
Built in 1891, it can claim to 
be the oldest surviving Kodak 
structure still intact and in 
continuous use. The collection 
is probably the largest in 
Britain and must range among 
the most important in the 
world. Here are glimpses of 
the founding fathers of photo- 
graphy, their science and 
inventions, and a taste of the 
multiplicity of uses found for 
their precocious brainchild. 

Half of the new museum 
is concerned with the history 
of photography and the 
development of the camera. 
The remainder deals with the 
origins and evolution of the 
motion picture camera and 
with "photography in the 
Victorian drawing room". 

No space is wasted, and dis- 
played on the case-ends abut- 
ting the main aisle is a wide 
range of photographs illustrat- 
ing techniques and processes 
used to fix an image. Included 
are early salted paper prints, 
albumin papers, emulsion 
papers containing silver 





nitrate, and contact papers. 
n»e complex of pigment pro- 
cesses range from Bromoil, 
Oleobrom, Ozotype and Gum 
Bichromates. Equally exotic 
are the iron-salt processes 
such as Platinotypes, Palladio- 
types, Cyanotypes, Cliryso- 
types and Kallitypes. The 
exhibits outline not only who 
invented them but also how 
they work. 

The main displays take the 
visitor throu^ JiAann Hein- 
rich Schulze's work (1725) on 
the effect of Ught on chalk 
moistened with silver nitrate, 
and Carl Scheele's explana- 
tions of why some silver com- 
pounds become blackened. 
Pride of place, though, for the 
first person to make an image 
on paper aad leather goes to 
Thomas Wedgwood, son of the 
great potter. Around 1800 he 
experimented with white 
leather soaked in silver 
nitrate. That anything is 
known of his work is largely 
themks to Sir Humphry Davy. 
It's interesting to speculate 
that had Wedgwood not died 
so young Davy might have 
been able to advise him on 
how to fix his fleeting images 
(even ammonia would have 
done the trick). The subse- 
quent and seminal work by Jos 
Niepce and Louis Daguerre 
leading to fixed photographs is 
well displayed. So also are 
many facets of the develop- 
ments aad refinements intro- 
duced by WilUam Fox Talbot, 
who invented Calotypes, John 
Herschel discoverer of sodium 
thiosulphite, Hippolyte Bayard 
who produced direct positives 
on paper, and many other 
famous names. 

A huge range of cameras is 
oa Aovf — ^perhaps too many 
for all but the professionals. 
But here are the famous 
Kodaks, the Bullets, En^gn- 
ettes, Eto-ownies, Stereo Hawk- 
eyes, and many more recent 
cameras. Is it possible that the 
l/8th size model of a 2C 
Brownie camera made in 1925 
for Queen Mary's dolls' house 
was the forerunner ot the 




The new Kodak museum makes public a collection started by 
John Pledge in 1927. Below A reconstructed Victorian 
phdtographic studio. Bottom 1929 Kodak Vanity camera 




sub-miniature cameras beloved 
of the espionage world — the 
Kodak MB (matdibox) of 1944 
and the Steineck ABC wrist- 
watch cameras (1949)? Inevi- 
tably the camera section is 
rounded off with Edwin Land's 
considerable contribution to 
the "instant" camera. 

Flash bulbs pop up, as do 
photoelectric exposure meters, 
equalising lenses and a wide 
range of general accessories. 
Particularly interesting is the 
tedmique pioneered by John 
Dancer of Mandiester, from 
1853, of producing i^otographs 
of microscopic size. He pro- 
duced fc»- sale a large series 
of microscope slides bearing 
reduced photographs, smaller 
than a pin's head but full of 
detail when magnified. By the 
1860s the technique was being 
applied to the commercial pro- 
duction of jewellery and 
trinkets with a built-in magni- 
fying lens by which a tiny 
photograph could be seen 
when held to the eye. TTie 
exhibition includes numerous 
stereoscopes, ornate albums 
and miniatures. 

A host of scientists some- 




how get in on the show, 
including, via magnesium fladi 
pictures, Michael Faraday 
(1864), Henry Roscoe (1864), 
and (through the cartes de 
visite photograph first intro- 
duced in 1860), Charles Dar- 
win, the Brunels, John 
Herschel, and David Brewster. 

The museum contains sudi 
a wealtii of treasures that any- 
one interested in photography 
is likely to want to make 
several visits. Fortunately it is 
open Mondays to Fridays frtMn 
9.30 until 4.30, and Saturdays, 
Sundays and Bank H(diday« 
from 2 pm until 6 pm. Admis- 
sion is free. RkhsTd FIfldd 
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RICOH WVNT5 
TO MAKE FRIENDS 
IN EUROPE. 



I n fact, we should say, more friends. 
Already in a number ofEuropean coun- 
tries hundreds of thousands of people 
are telling the exact time with a Ricoh 
watch, they are taking beautiful photo- 
graphs with a Ricoh camera. 

Nevertheless,ourplaceintheEuro- 
pean market is still a humble one, espe- 
cially by comparison with our great 
popularity in our home market of Japan 
or throughout the countries of the 
MiddleEast, Africa and bothNorth and 
South American continents. 

We'd like to change that because we 
believe in our products. It is our philos- 
ophy to offer the best possible quality 
for the most reasonable price, whether 
it's a camera, watch, or advanced office 
equipment We always try to satisfy 
people with the right product at the 
right price. 

Now that you know something 
more about us, do you want to be 
friends? 

RICOH 



THE FRIENDLY GIANT FROM )APAN 




Ricoh U.K.,Hampstead House, Town Centre, Basingstoke, Hants, England. 
Ricoh Company Ltd., 15-5, l-Chome,Minami-Aoyama,Minato-ku, Tokyo 107, Japan. 
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One more way Britain can be sure of Shell. 



Wbuldrit you protest 
if Shell ran a pipeline through this 
beautiful countryside? 

They already have! 




Tom Allen, 
Shell Horticulturist: 



"When Shell proposed 
a pipeline from the 
North East coast of 
Anglesey to Stanlow refinery, seventy eight miles 
away in industrial Cheshire, people were worried. 

The line would run through part of the 
Snowdonia National Park and have to pass under 
rivers Conwy, Elwy, Clwyd and Dee. 
What scars would remain.^ 
It is five years since the line was laid, 
and as I fiy along the route today, even I can see 
no sign ot it. 

On the ground, the course ot the pipe can 
be iollc^wed by a series of small unobtrusive 



of a pipeline runs one metre beneath your feet. 

The sheer invisibility of the line 
surprises visitors but not me. I was responsible for 
re-instating the land and well know what 
unprecedented lengths we went to. Every foot of 
the way was photographed before digging started, 
and the vegetation restored the way the record 
showed it . . . even to the exact varieties of grass. 

Sometimes, I agreed deviations in the 
line to avoid disturbing rare trees. In addition, 
a team of archaeologists preceded pipeline 
contractors to make sure that the route would 
avoid cromlechs, bartows, earthworks and other 
historical sites. 

We are proud of the result, and it shows the ' 
way for other conservation projects." 
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EXP • 2214 EXP • 2218 

APRIL 36 « 198e FLARE 

Hot gas billows from the south-west limb of the Sun on these computer images. The pictures are from the ultraviolet 
instrument on the Solar Maximum Mission satellite. In the two columns on the left, the pictures, taken 2.1 minutes apart 
reading down the page, show the build-up to a flare. The two columns on the right, each row separated by 7! minutes, 
were taken about an hour after the flare. The left-hand picture of each pair shows the intensity of ultraviolet radiation 
(emitted at 154.8 nm, the wavelength associated with triply-ionised carbon). The right-hand of each pair shows the 
velocity of material moving along the line of sight— red represents movement away from the instrument, blue towards. 

The sequence on the left, taken just before the flare, shows a jet of hot gas rising from the "footprint" and filling the 
lop of a loop. Some gas may even go to the other side of the loop — the velocity picture shows material moving towards 
the inslrumenl. Three minutes after the last frame, an X-ray instrument on the satellite detected a bright flare. In the later . 
sequence, on the right, material seems at first glance to be rising, but closer observation shows that new features are 
. appearing successively higher up. This effect may be caused by gas that had been observed emitting "hard" X-rays during 
the flare, w hich begins to emit ultraviolet radiation as it cools. 

Each picture shows an area 2 arc minutes square, with a resolution of 3 arc seconds. On this scale the Earth would 
occupy one-seventh of each frame. 
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The Solar Maximum Mission 



Solar flares — highly energetic eruptions in the Sun's outer layers — come under the scrutiny of NASA's 
latest scientific satellite during the present peak in the cycle of the Sun's activity 



Dr Christine Sutton 

recently visited the 
Goddard Space Flight 
Center, Maryland 



"It's difficult to relate that thing 
up there to what we're doing," 
Chris Rapley remarked about the 
Sun, which was beating down on 
grass still green from the previous 
week's heavy rain. But for Rapley and other scientists at 
NASA's Goddard Space Flight Center at Greenbelt on the 
outskirts of Washington, the Sun had been shining for 
60 out of every 96 minutes during the past three months. 
It is from Goddard that the teams supporting NASA's 
Solar Maximum Mission monitor and control their instru- 
ments on board a satjellite making an intensive study of 
the Sun, and solar flares in particular. 

Although it is the nearest star to Earth, and therefore 
the only one that scientists can study in detail, the Sun 
remains enigmatic, presenting as many questions as 
answers (New Scientist, 24 April, p 201). What is known, 
but not yet fully understood, is that the Sun is far from 
being the perfect, unchanging celestial body that ancient 
philosophers believed it to be. One of the Sun's more 
remarkable features is its cyclic behaviour, in which solar 
activity, visible through relatively small changes in the 
Sun's appearance, waxes and wemes over a period of 
approximately 11 years. Towards the peak of such a cycle 
the number of sunspots — cooler regions of the photo- 
sphere, the Sun's apparent surface, that appear darker — 
increases to a maximum. At the same time solar flares 
become more frequent. These are violent eruptions of 
material in the Sun's outer layers — ^the chromosphere and 
corona (Figure 1) — ^which last from a few minutes to at 
most a few hours. 
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Figure 1 Solar flares originate in the Sun's invisible outer 
layers — the chromosphere and corona — and thrust out particles 
and radiation including ultraviolet (UV) and X-rays. 
High-energy particles from the corona stream far into space, 
forming the solar vnnd, while sunspots occur in the cooler 
photosphere, the Sun's viiible "surface" 

Co4our phocos( l*ft) couruer of NASA 



The density of material in a flare is low — less than 
2 x 10""^ g/cu.cm — but the total mass and speed attest 
to the large amounts of energy involved. This energy, 
which can be as much as 1/1000 the normal total output of 
the Sun, is released in electromagnetic radiation — from 
radio waves to gamma-rays — as well as in bursts of 
extremely energetic electrons and protons. These particles 
form a "gust" in the solar wind, the steady flow of particles 
from the outer corona which streams out through inter- 
planetary space. The Earth feels the effects of a flare a few 
days later when the gust disturbs the magnetic environ- 
ment, disrupting radio communications and creating 
splendid auroral displays as the particles interact with 
the Earth's magnetic field. Through a coordinated pro- 
gramme of a large number of detailed measurements 
scientists taking part in the Solar Maximum Mission hope 
to learn more about the evolution and structure of flares — 
how they form, what conditions precede them, and what 
happens as the flaring region returns to normal. 

The Solar Mciximum Mission satellite (see Box) was 
launched on 14 February to take advantage of the current 
maximum in the solar cycle. The first solar observatory 
went into orbit about Earth nearly 20 years ago, but the 
Solar Maximum Mission is the first to be almost entirely 
devoted to the study of flares. It incorporates six instru- 
ments that can simultaneously view flares over a large 
slice of the electromagnetic spectrum — from wavelengths 
of 700 nanometres (1 nm = 0 - 000000001 m) in the visible 
band to those less than 0 ■ 001 nm in the g;amma-ray range 
(Figure 2). Each region in the spectrum, as seen by these 
six instruments, paints a different part of the picture of 
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Figure 2 The portion of the electromagnetic spectrum covered 
by instruments on the Solar Maximum Mission, showing the 
relationship between wavelength, temperature and energy 

the development of a solar flare. A seventh instrument, 
the active cavity radiometer, is to determine the solar 
constant, a measure of the Sun's energy reaching the 
Earth, to an accuracy better than 0-1 per cent. 

All seven instruments on board the satellite represent, 
or extend, the "state of the art" in their fields — however, 
it's the incorporation of the various instruments on the 
same spacecraft that marks the most significant advance. 
By pointing at the same flare at the same time they can 
provide data that are correlated to an extent never pos- 
sible before. Throughout International Solar Maximum 
Year, which extends to February 1981, the satellite's 
observing programme will also be coordinated with those 
of ground-based observatories, including radio-telescopes, 
as well as a series of sounding rockets. 

Since the spacecraft's launch, the teams responsible for 
its instruments have been participating in a unique experi- 
ment in human relations. Scientists who use satellites 
generally have to be patient, waiting weeks or months for 
their data to be processed after collection. Each researcher 
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then teikes the data that interest him alone and picks them 
bare of information. This makes collaboration with other 
researchers diflBcult and slows the spread of new results. 

By contrast, the Solar Maximum Mission's scientists 
will work together at Goddard for the duration of the 
mission, which many now hope will be more than the year 
originally planned. All six teams with instruments study- 
ing flares have offices at the "Exi>erimenters' Operations 
Facility" in Building 7 at Goddard. Five of the teams have 
set up major centres for analysis with minicomputers, tape 
units, disc drives, printers and visual display units, includ- 
ing colour graphics terminals — the researchers almost vie 
with each other to see who can produce the best "fleure 
movie". In an atmosphere of friendly competition, 
members of the different teams can compare flare events 
just by crossing a corridor, and can cajole, tease, advise 
and learn from each other. 

The satellite itself orbits Earth at a height of 574 km 
once every 96 minutes, and is above ground-stations for 
only a fraction of this time. So most of the data are not 
received "live", but are stored temporarily on a tape 
recorder on the satellite. The researchers do not sit 
watching their monitors, waiting for flares. Instead, like 
the White Queen in Through the Looking Glass, they 
discuss the Sun yesterday, tomorrow, but never today. 
Everyday at 1 pm representatives from each team gather 
to plan the observing programme for the 24-hours begin- 
ning the following morning. What has happened on the 
Sun during the past 24 hours and more is crucial, because 
the teams want their in.struments to point at the place that 
is most likely to flare. While some instruments look at the 
whole Sun, others point together at the same small region, 
defined by the satellite's direction. To help select the best 
place for flares the scientists each day receive a "solar 
forecast" from the National Oceanic and Atmospheric 



Administration's (NCAA) Solar Forecast Center at 
Boulder, which also has representatives at Goddard. 

Another critical part of the planning cycle is the selec- 
tion of a "joint observing sequence". One of the instru- 
ments — the hard X-ray imaging spectrometer — alerts the 
others at the onset of a flare, and so triggers a particular 
pre-programmed sequence of operations in which the 
measurements concentrate on a certain aspect of solar 
behaviour. For example, the soft X-ray polychromator may 
look at specific emission lines in the flare's spectrum to 
reveal information about the temperature of the plasma — 
ionised gas — in the flaring region. The Solar Maximimi 
Mission carries the most complex instruments ever 
mounted on a satellite — four of them are controlled by 
microprocessors on board the spacecraft — and this allows 
the great flexibility the teams have in deciding which 
experiments to perform. 

The scientists at Goddard have access to a large portion 
of their data only a few hours after collection, and they 
can take quick looks in "real time" as the satellite passes 
over one of the 10 ground-stations. Each team's first 
priority is to check that its instrument is behaving correctly 
and to look for examples of flares — on a good day there 
may be as many as six or seven. 

Only a few months into the mission the researchers 
already have more than 50 data sets on reasonably large 
flares; all this when no "joint spectra" — those taken 
simultaneously at different wavelengths — existed before. 

The Sun has so far proved cooperative. It was relatively 
quiet for the first two weeks after the launch — a blessing 
in disguise, for it enabled the teams to check out their 
instruments and perform crucial calibrations that tie 
together the measurements in different parts of the 
spectrum. Then followed a week of strong solar activity, 
and then another quiet week, so the researchers could sit 



The solar flare observatory 



The Solar Maximum Mission is the first 
to fly with the new "multi-mission 
spacecraft" — a reusable module contain- 
ing all the satellite's support systems. 
This multi-mission unit, which is struc- 
turally completely separate from the 
part carrying the solar "observatory", 
consists of three modules — for handling 
commands and data, for attitude control, 
and for powering the spacecraft. NASA 
has developed the MMS so that it can 
be refurbished while in orbit — by replac- 
ing a malfunctioning module, say — and 
retrieved by the space shuttle. In 
principle the same control modules 
could be used for subsequent missions 
carrying completely different experi- 
ments. 

Between the multi-mission section 
and the module containing the observing 
instruments there are two solar arrays 
that supply up to 3 kW of power; pro- 
viding the satellite is not in the Earth's 
shadow — then nickel-cadmium batteries 
take over. The observatory module 
carries seven instruments whi<± between 
them contain some of the most sophisti- 
cated apparatus ever launched into 
space. Microprocessors onboard are pro- 
grammed to control the sequence of 
measurements that four of the instru- 
ments make. Following instructions 
received from ground, these instruments 
can work together, collecting data rele- 
vant to a particular scientific problem, 
sudi as the temperature of idasma 
during a flare. 



The satellite is carrying the following 
instruments : 

• Active cavity radiometer: three detec- 
tors ( pyroheliometers) measure the flux 
of solar radiation between far ultra- 
violet and far infrared wavelengths, with 
an uncertainty of better than 0-1 per 
cent. 

• Coronagraph / poljuimeter: photo- 
graphs the corona frcMn 1-7 to 6 solar 
radii using a vidicon camera whidi gives 
pictures with 896 x 896 elements. The 
instrument views wavelengths from 400 
to 700 nm and has a dioice of seven 
filters and three polarisers. 

• X-ray polychromator: consists of the 
"flat-crystal spectrometer" and the "bent- 
crystal spectrometer" each of whidi con- 
tain a number of crystals to provide 
spectra of X-ray emission lines vriUi 
wavelengths between 0 14 and 2-24 nm. 
The flat-crystal spectrometer can be 
scanned across a field of view of 7 x 7 
arc minutes (the Sun's diameter is about 




half a degree), with a spatial resolution 
of 10 arc seconds. "ITie bent-crystal 
spectrometer produced X-ray spectra 
with, for the first time, very good time 
resolution of 0-1-10 s. 

• Ultraviolet spectrometer and polari- 
meter: incorporates a reflecting tele- 
scope, which scans a field of view of 4 x 
4 circ minutes with a minimum resolu- 
tion of 3 arc seconds, and a spectro- 
meter that can select spectral lines 
corresponding to temperatures at differ- 
ent heights in the chromosphere and the 
corona. This instrument provides the 
first ever polarisation measurements at 
these wavelengths. 

• Hard X-ray imaging spectrwneter: 
has a total of 512 imaging elements — 
coarse elements with 32 arc seconds' 
resolution and fine ones with 8 arc 
seconds* resolution — to give simul- 
taneous imaging of a field 6-5 arc 
minutes square. This is the first time 
that hard X-ray images have been 
obtained. The instrument is sensitive to 
X-rays yfith energies between 3-5 and 
30 keV. 

• Hard X-ray burst spectrometer: a 
caesium iodide scintillator detects X-rays 
up to 300 keV in energy, and can resolve 
variations with time as short at 10 ms. 

• Gamma-ray spectrometer: sodium 
iodide and caesium iodide crystals detect 
gamma-rays with energies from 0-3-10 
MeV and above, and give accurate 
^apes for the spectra of emissions at 
these energies. □ 
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Figure 3 Images from the coronagraph/polarimeter, in which 
a disc creates an artificial eclipse with 1 ■ 7 times the Sun's 
radius. In the 1 h40 min between the images a "transient" — 
plasma ejeeted during a flare — moves some 13 000 000 km out 
into space 

back a little and look at what they'd just seen. 

In its first months the Solar Maximum Mission has 
already produced new insights into solar activity, includ- 
ing an impressive list of "firsts". The coronagraph/polari- 
meter supported by a team from the High Altitude Obser- 
vatory at Boulder incorporates a disc that blocks out the 
main body of the Sun, creating an artificial eclipse so that 
a TV camera can photograph the corona. According to 
Lewis House, principal investigator for this instrument, 
it has already revealed at least one example in which the 
kinetic energy of a "transient" — plasma ejected during a 
flare through the corona and into space — amounts to 
twice the energy radiated by the flare. His team can 
measure the rate at which the transient moves between 
successive frames (Figure 3) and can calculate its mass 
from the amoimt of light scattered by the electrons the 
plasma contains. Other pictures reveal the development of 
structures in the corona over a succession of orbits, and 
eventually the data should indicate how these phenomena 
are related to flares. 

The deepest view 

A team from the Marshall Space Flight Center and from 
Goddard itself is in charge of the ultraviolet spectro- 
meter, which looks at relatively cool regions of the Sun. 
Its measurements of the absorption lines of singly- 
ionised magnesium, aroimd 280 nm, give the deepest look 
into the Sun of any of the instruments, as this ion exists 
only at the temperature of several tens of thousands of 
degrees kelvin in the lower chromosphere. Using measure- 
ments of emission lines, the team can produce "doppler- 
grams" which give information about the velocity as well 
as the abundance of the emitting ions (Figure 4). The 
researchers use their minicomputer to put together 
"movies" that show the development of structures in the 
chromosphere, and the way material moves in loops and 
arches above the photosphere (see colour pictures). 
Through its unique ability to make polarisation measure- 
ments the ultraviolet instrument has produced the first 
ever information about the magnetic fields in the tran- 
sition region — a layer some 10-100 km thick, between the 
chromosphere and the corona. These fields must be "sub- 
stantial" to have been recorded at all, according to one 
member of the team. Other measurements indicate the 
existence of velocity oscillations with a period of about 
three minutes, along the instrument's line-of-sight. These 
oscillations also occur in the transition region, but only 
over sunspots in the photosphere below. 

The satellite carries three X-ray instruments. One of 
these is the X-ray polychromator, built by teams from 
the Mullard Space Science Laboratory of University Col- 
lege, London, the SRC's Appleton Laboratory and Lock- 
heed's Palo Alto Laboratory in the US. This instrument 
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Figure 4 The ultraviolet spectrometer spreads the light it 
receives into different wavelengths, like a prism does, and as 
light leaves the instrument it is divided by a mirror. By adding 
light detected at A and B the scientists measure the total 
intensity; the difference gives a measure of the velocity of the 
source, as light from material moving towards (away from) the 
instrument is shifted by the doppler effect to shorter (longer) 
wavelengths 

responds to X-rays corresponding to plasma temperatures 
in the region of 1'5 to 50 million degrees. It comprises 
two spectrometers, one to give good spatial resolution and 
one to provide good temporal resolution. These detect 
spectral lines from highly-ionised atoms of elements such 
as iron, calcium, neon and magnesium. Two-dimensional 
pictures from the flat-crystal spectrometer have shown 
material between sunspots emitting X-rays, possibly after 
being lifted into regions of higher temperature in tiie 
corona, in loops that link the spots (Figure 5). The bent- 
crystal spectrometer on the other hand is of a novel design 
that provides the first very high-resolution time spectra of 
flares. This instrument has revealed that in the early stages 
of a flare, the effects of turbulent motion broaden emission 
lines (Figure 6). Minutes later the material slows down 
and the lines become much narrower. 

British scientists are also involved with another X-ray 
instrument — ^the hard X-ray imaging spectrometer — which 
has been put together by a team from the University of 
Birmingham collaborating with Dutch colleagues from the 
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Figure 5 X-ray images from the flat-crystal spectrometer reveal 
high temperature material in loops above sunspots in the cooler 
photosphere. A "white-light sensor" determines the locations of 
the sunspots that are too cool to be seen at X-ray wavelengths 
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Figure 6 X-ray spectra of calcium atoms, with only two of the 
usual 20 electron remaining, become narrower during the course 
of a flare, suggesting the material becomes less turbulent 

University of Utrecht. This instrument not only gives the 
"flare alert", but provides, for the first time, two-dimen- 
sional pictures in six high-energy X-ray wavelength bands 
Detailed knowledge of the location of such "hard" X- 
ray emission is crucial to understanding the mechanism 
underlying the flare. The team can also construct "movies" 
showing the development of flares. 
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Figure 7 Energy spectra at separate times during a flare 
detected by the hard X-ray burst spectrometer have different 
shapes, suggesting that different processes are accelerating the 
material to high energies. The exponential curve ( top ) is 
typical of thermal processes 

A third X-ray instrument, the hard X-ray burst spectro- 
meter, detects very high energy X-rays and can measure 
variations over time intervals as small as 0-01 seconds. 
X-ray data contain information about the processes that 
have accelerated the radiating particles to high energies, 
and so give clues as to the mechanisms involved in the 
violent release of energy in flares (Figure 7). This instru- 
ment observes the whole Sun; indeed, the researchers at 
Goddard cannot always be sure that the X-rays it detects 
come from the Sun — in one example of a particularly 
energetic flare event, Brian Dennis believes they may 
have recorded not a solar flare but one of the mysterious 
gamma-ray bursts that are currently bafiling astronomers. 
And in another example, the team looking at data from 
the X-ray polychromator is studying a possible correlation 
between a burst of low-energy (soft) X-rays seen by this 
instrument at the same time as an event in the hard X-ray 
burst spectrometer (Figure 8). 
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Figure 8 Low-energy X-rays from neutral iron (so-called Ka 
radiation), detected by the soft X-ray polychromator, show a 
peak at the same time as high-energy X-rays registered by the 
hard X-ray burst instrument. It may be that energetic electrons 
exciting the hard X-rays in the corona also go down to the cooler 
photosphere to there ionise iron that is more or less neutral 

Finally, the gamma-ray spectrometer registers the 
highest energy radiation of all the instruments. This was 
built by scientists from the Max Planck Institute at Garch- 
ing, the University of New Hampshire and the Naval 
Research Laboratory in Washington. According to Ed 
Chupp, principal investigator, this instrument has recorded 
solar flare emissions up to energies as high as 8 MeV. 
When combined with other observations these new results 
will give a powerful insight into the Sun's ability to 
accelerate individual particles to extremely high energies. 
This instrument has also recorded the same gamma-ray 
burst that the hard X-ray burst spectrometer saw. 

According to Chris Rapley, from University College, 
London, and a member of the group responsible for the 
X-ray polychromator, all the teams have far more data 
than they expected. "Technically," he says, "the mission 
is an absolute roaring success, with instruments working 
at 90 per cent of our wildest dreams of their capabilities." 
Not only the speed at which the scientists receive their 
data from the satellite, but also its quality, is far superior 
to previous missions. 

The success — or failure — of the Solar Maximum Mission 
in elucidating the mechanisms that underly sporadic 
events on the Sun will, in Rapley 's eyes, have far-reaching 
implications. "Success," he says, "will emphasise the power 
of a joint effort on this unprecedented scale and will point 
the way for understanding far more esoteric and complex 
processes taking place in stars and galaxies at vastly 
greater distances from the observer. Failure, other than 
for technical reasons, could seriously undermine this 
philosophy." The Sun is the nearest star to Earth, and the 
only one that scientists can study in detail — understanding 
it is of paramoimt importance. □ 
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Too much bureaucracy makes 
you blind 



The folk down at the Noise 
Advisory Council and their 
chums at the Department of 
the Environment are getting a 
lot of stick over their report 
on disco noise and deafness 
(see New Scientist, 26 June, 
p 398). Here is some more. 

The report cost the NAC over 
£13 000, and publication was 
accompanied by a loud fanfare 
from the DoE, in the form of a 
press release that eissured 
discoers that "the proportion 
of sufferers is probably very 
small — of the order of one in 
40 000". 

That does indeed seem a 
very low figure, so we braved 
the monumentally obscure 150- 



page report and discovered 
that it put the risk at 0 - 025 per 
cent of six million regular 
attenders. The report's 0 025 
per cent is one in 4000, not one 
in 40 000; What's going on? 

When we tried to query the 
discrepancy with the DoE and 
the NAC we could find nobody 
who had actually read and 
understood the report. The best 
a spokesman could manage was 
to fudge the issue by reference 
to some quite different statis- 
tics that had nothing to do with 
the point in dispute and added 
up to something quite different 
anyway. 

When in doubt, go back to 
the source. We called Leeds 



Polytechnic, recipients of the 
NAC's money and purveyors of 
fine research to governments. 
As tactfully as possible, Leeds 
Poly told us that its sponsor 
had put an extra zero in by 
mistake; the true figure is 
indeed one in 4000. 

The Noise Advisory Council 
and the Department of the 
Environment now have aa 
embarrassing flea in their col- 
lective ear. While it would be a 
simple matter to issue another 
press release with one less zero 
in the vital statistic, such a 
correction would surely under- 
mine the whole foundation of 
the introductory reassurance 
that people who attend discos 
run only a "small" risk of 
damaged hearing. We're wait- 
ing to hear what they do. □ 



Nous apoiogons pour 
le delay 

Our man on the London to 
Birmingham fast train feels 
sure that he has uncovered a 
fault in British Rail's latest set 
of proposals for the Channel 
Tunnel, a fault so large that, 
he says, it could put a lot of 
people off the much vaunted 
cbunnel. 

What, you cry, could be so 
awful as to put people off the 
new style chunnel? We'll tell 
you, but first we must set the 
scene. 

The tunnel, as envisaged by 
BR, would comprise just a 
single track so a "convoy", as 
BR quaintly calls it, of perhaps 
10 trains from the British end 
would go through every 90 
minutes. Similar convoys would 
depart the French end once our 
convoy had emerged safely. 
Then another British convoy, 
another French convoy, and so 
on. Jolly smart, you say, 
especially as there's only one 
track. But, says our great 
thinker, what if a France- 
bound train should reach the 
convoy assembly point a few 
minutes late. No chance, you 
say, not with BR doing the 
scheduling. On the contrary, 
says our man, some of the 
trains will be coming from as 
far away as Edinburgh, and it 
is impossible to imagine that 
they won't be subjected to un- 
foreseen delays such as track 
coverings of wet leaves in 
autumn and ice in winter. 

Alright, you say, what if 
they are a few minutes late, 
they can steam into the tunnel 
and join the convoy. But this 
would upset BR's delicate time- 
tabling, which allows only 10 
minutes between the last 
British train out and the first 



French train in. 

All this Socratic dialogue is 
fine and dandy, but BR has 
surely thought of this, you 
opine. Our man asked a BR 
man, who told him, wearily, 
"the train would just have to 
wait I'j hours for the next 
convoy". Anticipation of a 
delay this long is surely going 
to have the masses slavering 
uncontrollably at the very 
thought of hassle-free rail 
travel to the Continent. □ 

Back to base 

From time to time, commercial 
and industrial press releases 
on Northern Ireland arrive in 
our office. There is nothing 
new in official bumph about 
regional expansion — you know 
the sort of thing: orders won, 
Dutch companies spending 
excess wealth — but one such 
A4-thriller caught our eye 
recently. On the back was a 

NOTE. 

"This is the last bulletin of 
industrial and commercial 
news to be issued from the 
Ulster OflSce in London where 
the information section is being 
closed", it said. 

We know you have to be a 
bit careful what you say about 
the Province these days but 
this really did seem to be a 
wild example of officially with- 
holding information. But then 
we read on and the truth was 
out. In future, information 
about Northern Ireland will 
come from — wait for it — 
Northern Irelemd! □ 
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Sometimes you win 

A koestler of unimaginable 
proportions led the Royal Navy 
to enter our latest competition 
before it had even been 
announced! ! ! On 19 June we 
asked for people whose name 
is well suited to their occupa- 
tion; on 17 June the navy sent 
us a press release headlined 
"Mr Speed to visit HMS 
Speedy". The Parliamentary 
Under Secretary of State for 
Defence for the Royal Navy 
was to visit the navy's first 
hydrofoil a week later. Call it 
a synchronlcity if you must, 
but don't expect us to agree. 
More mundane matters, a 
broken gear box or somesuch, 
prevented the visit from taking 
place, but that's all secondary 
to the point of this story. □ 



Miserable entry 

What an unimaginative lot you 
are. We had very few entries 
for the "why I missed New 
Scientist" competition, and 
those that we did get certainly 



aren't worth repeating. No 
prizes, no hon mentions. But 
there's still time to enter the 
apt names for researchers 
comp, details in our issue of 19 
Tune, p 334. □ 



Pretzel logic and 
double standards 

An Anglo-French information 
war has l>een averted, thanlcs 
to the compromising genius of 
the CCITT. This international 
body establishes standards 
relating to telecommunications 
and things of that ilk. 

The British and the French 
have been fighting for years 
because each wants to get its 
own viewdata service accepted 
as the world standard. The 
British pioneered viewdata 
(now known as videotext 
according to international stan- 
dards) with Prestel, but the 
Gallic Teletel is running hard 
to catch up. 

The two systems differ in 
their technical details, for 
example in the way informa- 
tion is sent to the TV set to 
control the display of text; 
Prestel injects control informa- 
tion whenever it is needed 
whereas Teletel adds control 
data to each character. But 
never mind the technical 
details, feel the quality of the 
political gamesmanship. 

Large export orders for -the 
telecommunications authorities 
and for the equipment manu- 
facturers depend on which sys- 
tem is chosen as standard. So 
when British Telecom (the tele- 
communications arm of the 
Post Office) announced that 
Prestel had been adopted as "a 
recommended international 
standard", it seemed that 
justice had been done and the 
good guys had won. But no. 
Telecom continued, "the British 
invention was given the seal of 
international approval at 
recent meetings of the relevant 
study groups of CCITT. The 
same meeting also recognised 
Teletel as an international 
standard." 

Ah well, that's modem war 
for you. "The standard is two 
standards and the battle has 
been won by both sides. □ 
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A GROUNDLING'S NOTEBOOK 

BUPA's shocking news 

Donald Gould 




Well, well, well! The British 
United Provident Association 
has discovered that artisans, 
or what our American cousins 
call, I believe, "blue collar 
workers" are a good deal more 
prone to "the diseases of afflu- 
ence" than their bosses higher 
up the scale in the industrial 
hierarchy. This remarkable 
finding is an indirect (or, 
maybe, direct) result of a deal 
made between BUPA and the 
Electrical Trades Union last 
year, which shocked all good 



socialists, and had all good Thatcherites chortling with delight. 

"You see!" exclaimed the Thatcherites, "they are a bunich 
of hypocrites and humbugs, these so-called workers. When it 
comes to the crunch, they're really no better than the rest of us." 

And "Traitors!" shouted those unions who haven't yet got 
around to making a similar deal. 

As this is a journal with an international influence and 
circulation, I suppose I'd better use a little space to explain what 
I'm on about, for I mustn't assume that all my readers (both 
of you, my dears) immediately recognise BUPA for what it is, 
or why any kind of arrangement between BUPA and any trade 
union is, on the face of it, grotesque. 

So what is BUPA? 

Well, let's start with the name. Any time you come across 
an organisation which accepts money from the public, and which 
includes in its title and description such words as "trust" or 
"permanent" or "mutual" or, even, "provident", you should 
start polishing up your spectacles. 

I am not, of course, suggesting for a single moment that 
any of the firms which sport such epithets in their registered 
and published names are anything less than stuffed to the 
rafters with probity and good intent, but, on the whole, they 
tend to be rather dull, and to offer rather less by way of return 
for cash received than might be expected from the noble nature 
of their appellations. 

Thus BUPA, which, while brandishing the term "provident" 
on its banner, is, in fact, no more than an insurjmce company 
which offers subscribers the chance to lie sick in a private 
room, and perhaps to "jump the queue" for specialist attention, 
when, rarely, the need to go to hospital happens. 

It is a rubbishy offer. 

When you really need the best that medicine can offer, BUPA 
can't do much about it. BUPA can't arrange for your leukaemic 
child to have a bone marrow transplant. We have, despite its 
present trials and tribulations, a magnificent National Health 
Service, which, through the agency of family doctors and the 
hospitals, makes a pretty good job of ensuring that most of us 
receive, at the time of need, adequate, and often excellent, 
health care. 

BUPA, I suggest, doesn't have a proper role to play in the 
provision of medical services to this nation. It is an agency 




which is encouraging and sustaining the commercialisation of a 
public service which ought to be divorced from commerce. 
Which brings me back to my beginning. 

In a survey of 540 electricians, "screened" by BUPA doctors 
and technicians, under the arrangement between the company 
and the union reached last year, it has been "discovered" that 
these "workers" are considerably less healthy than a group of 
managers who are older by a decade. 

The "workers" drink more, smoke more, are fatter, and have 
a higher blood cholesterol level. 

What a discovery ! 

It isn't the managers who are most at risk, and most in need 
of the services BUPA offers. It's the poor bloody infantry. 

I don't suppose that this discovery could have anything to 
do, could it, with that contract with the Electrical Trades Union? 

You wouldn't suppose, would you, that BUPA is turning its 
benevolence toward the health needs of the working classes 
because that's now where the money lies? 

Nonsense, of course. Q 

PERSPECTIVE 

The evolution of the 
genetical theory of social 
behaviour 

jon Seger and Paul Harvey 
The emergence of sociobiology was presaged in 1964 by W. D. 
Hamilton's two papers outlining the concept of inclusive fitness. 
The pai>ers were important because they showed how natural 
selection could favour genes that induce altruistic behaviour. 
Sociobiology was officially bom over a decade later, in 1975, 
when E. O. Wilson published Sociobiology, The New Synthesis. 
A major controversy over both the scientific basis and the 
political implications of the subject immediately followed the 
appearance of Wilson's book. 

Hamilton's papers are entitled The genetical evolution of 
social behaviour, I and II. Some time ago we noticed that 
several authors were citing them incorrectly as The genetical 
theory of social behaviour. A survey of more than 200 citations 
from 1965 up to the end of 1979 revealed an error rate of about 
20 per cent. And it wasn't just the critics of sociobiology who 
were getting it wrong (for example Stephen Jay Gould, Richard 
Lewontin and Marshall Sahlins), but also the sociobiologists 
themselves (David Barash, Richard Dawkins, John Maynard 
Smith and Wilson himself). We realised at once that the error 
is an easy one to make, because R. A. Fisher's classic work on 
population genetics is entitled The Genetical Theory of Natural 
Selection. But we also realised that this natural confusion can- 
not explain why incorrect citations become more common with 
each passing year. We decided to get to the roots of the matter. 

Our first clue came with the observation that in our sample 
of 63 papers published before 1975, only one had substituted 
theory for evolution. Why should 1975 be such an important 
date? Wilson's Sociobiology, of course! C:ould it be that reading 
the work, as many sociobiologists and their critics must have 
done, helps one to misquote Hamilton? A long shot perhaps, 
but testable. According to our data, in papers written since 1975 
39 per cent of authors who quoted both Wilson and Hamilton 
made the error, compared with just 20 per cent who quoted 
only Hamilton. The difference in frequency between the two 
samples is significant at better than the 1 per cent level of prob- 
ability. We can hardly suggest that those misciting Hamilton's 
paper haven't read it as one of us (PH) is among their number, 
and he can be proved to have read it before citing it. Wilson's 
extensive bibliography, which contains the error, provides a 
unique coverage of the sociobiological literature prior to 1975. 
We suspect that many authors have used it for convenience 
while compiling the reference lists appended to their own works. 

However, the mutant reading (a meme as some sociobiologists 
might call it) appears to have had at least three independent 
origins. Richard Dawkins produced a handout for a course at 
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Oxford in 1970 in .whidi the errar can be found. Y. D. Lubin 
made the same dumge in a paper pnUisbed by the Linnean 
Society in 1974. But neither of tiiese mntatinis, onlike Wilson's, 
seems to have offned a suooessfol chaWeme to the wildlype 
reading. Feriiaps this note will lead a cto t i sta badk onto the 
course diarted so dearly by Hamflton in 1964. Or perhaps the 
scientific community will decide to have the papers offldaDy 
renamed. And peihaps some people yrSl read them for the 
first time. □ 

PANORAMA 

Landscape = habitat + man 

Jane Brown 

If the coming of summer makes you long for more than a 
pocket handkerchief of sky then imagine, for a moment, your 
particular heaven, and hopefully the word "landscape" will 
come into view. I would not wish to spoil your reverie, but 
would ask. as you sit with the sun on your bade, if you would 
consider that word, landscape. 

To begin with — a dictionary definition. After reminding us of 
the 16th century "landskip" (such frivolity, indeed) the Shorter 
Oxford (3rd ed) gives several definitions, all enmeshed in art 
or gardening and full of 18th century allusions; it was there- 
fore with some relief that I found Chambers' Twentieth Century 
tome according the No 1 spot to landscape as "the appearance of 
that portion of land which the eye can view at once". No 
tanglings with Constable or Capability Brown here, thank good- 
ness, and nothing to say if the view should be taken firom the 
top of a tower block or the top of Ben Nevis. 

All of which leads me nicely to an anniversary, for the late 
Nan Fairbrother's New Lives New Landscapes was first published 
10 years' ago. It became a best seller and won the W. H. Smith 
& Son Literary Award, and it is in Nan's introduction to her 
book that you will find the equation of my title — ^Landscape = 
habitat + man. If habitat is nature's doing, that is our natural 
surroundings, then it is certain that in these islands there is 
nothing that has not been influenced by man, his agents or 
ideas, and thus our habitat has become our landscape. Con- 
trary to much popular opinion therefore, and in common with 
wildlife (for foxes and hedgehogs are happy in town gardens 
and kestrels haunt city towers) the landscape comes right up to 
our front doors. 

It follows that it cannot be somewhere just for Sundays and 
bank holidays, nor the lot of only a few gamekeepers, foresters 
and farmers who profess to be truly at one with their surround- 
ings ("It's not just a job bat a way of life"). Landscape, with its 
infinite variety of views, surrounds all of us and should be just 
as much subject to discussion as are the arts, politics, fashion 
and fast cars, and though newspapers and magazines, the 
television and radio, are full of those things you will have to 
look long and hard to find informed discussion of the merits, 
or otherwise, of a given view in the landscape — or at least any 
that b not sentimentally or exotically inclined. (Sentimentally = 
looking back at the old days and wishing Britain was still like 
that; exotically = looking at another land where the Sun shines 
more often and wishing Britain was like that.) 

Sentiment plays too great a part in education about our sur- 
roundings. From our earliest schooldays the subject of what 
man has done to much of his habitat in the past 50 years is 
assiduously avoided. We do not seem to realise that, to a child, 
learning about the flowers of the hedgerow from a beautifully 
ooIoaTed poster has the quality of a pointless dream if the 
journey to school only displays paling fences, brick walls and a 
few meas^ dandelions that have survived the coimdl lierbicides. 

dreams at school, overlaid with the media's obsession for 
nostalgia and reniforced bjr • few yMa to a stately home in- 
sure that many of us grow up with the conviction that Britain 
as a generous green and pleasant land is a figment of the 
imagination or at least reality to only a chosen few. It certainly 
doea not look Iflw 4at from where most of us live now. I believe 
that, as a consequence of this national thought process, most of 
us cease even to look at our surroundings and certainly do not 
lode doaely enough to get invdved or to have any faith in 




«*"«g»"g them. Most people only realise their surroundings are 
there at all when someone threatens to fling a motorway across 
the view or tunnel beneatb it, and in that aituatian any diacns> 
siom is purely negative. 

Surely we must accept our habitat as we have made it— oc 
at least make it into aomHrtitng w« caa accept We nmst agree 
tiiat pretty landsciVM would be far prettier if tiwy were not 
museum pieces for tnnrMt but earning tiieir living willi in- 
tegrity; that agricoltund Iandsc^>es cannot be aH pritdiwactod 
and hedged Imt that there are many, many places wiim aew 
large«ca]e farming would be more inqpressive; tlwt indBStrlal 
and urban landscapes are not onifonnly drab and deceUct hot 
hold mudi beanly and many treasures— as W. C Taagle^ 
heartwarming nature study of the Black Country, The BtMut 
Village has effectively shown. 

We have to stop parcelling out places for specific purposes 
anyway — at least in the sense that they are pre-judged as good 
or bad without a second look — and learn to recognise our sur- 
roundings as a relevant whole. If we do not the warning has 
been given — a Dutch landscape designer, Hubert de Boer, has 
likened our viewing of our surroundings to watching an old iuid 
jerky movie clip with "short moments when one is subjected 
to a scenic view but never connected with the landscape as a 
whole". He warns that: "As long as there is no coincidence 
between the imaginary landscape that we want to 'see' and the 
real world landscape that is actually there, people will continue 
to experience fundamental conflicts in their attitudes towards 
the landscape, conflicts which will confuse the way they live 
with and relate to their environment, and, in turn, the rest of 
society." If this sounds like a problem that is already in our 
society then it must be the concern of th(^ who care for the 
welfare ot minds and resultant actions; my concern is more 
for the landscape that is being shattered thus. The thousands 
of professionals who now find themselves working in the en- 
vironmental cause can only give us the technical advice and 
dummy runs — the creation of the reality of the equation — 
Landscape = habitat -t- man depends upon the involvement of 
the rest of us who just happen to live here. O 

DESERT SONG 

Ayatollah's dilemma 

Ziauddin Sardar 

Fahmy Saddy, of the rather battered American University of 
Beirut, is a man after my own heart Passionately concerned 
about the preservation of Idamic cultural and Inulitional heri- 
tage, he is deeply worried about the impact of rapid indus- 
trialisation and massive transfer of tedindogy on ttie Middle 
Eastern society. When I met him last he was thinking over 
what he called "the Khomeini dilemma". 

When Ayatollah Khmneini returned from liis exile in France 
to lead the revolution in Iran he took a Boeing 707. Throughout 
Oe popular uprising tiiat preceeded his trium^iant return his 
messages were disseminated tlirou^ tape cassettes: Without 
the Boeing 707, the cassettes and the instant communication 
link between Paris and Tehran, the Iranian revohition wmdd 
not have been possible. "The Ayatollah would iiam remainod 
an isolated voice in tiie wilderness." 

The AyatoUah's dilemma is that a revolution in the name of 
Islam, for the establidmient of an "Islamic State", againat 
"Western materialism" and "degenerate progress" was made 
possible by the fruits of Ihe Western mind. By Allah, it hurtsl 

All societies of tiie Middle East face the AyatoUah's dilemma. 
Fahmy reckons that it can be resolved by darifjring the con- 
ceptual problems invdved in the transfer of vduea. There is 
no oppodtion in moat of tbeae sodetieo to the tnmatlar of tech- 
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nologies themselves: except in extremely conservative pockets 
of reaction and fundamentalism, science and technology is highly 
appreciated. The opposition is to the values that are transferred 
and the threat they pose to the society's moral and ethical fabric. 
The technologies that are transferred to the Middle East carry 
with them a mixed bag of values, positive (from an Islamic 
point of view) as well as negative. "What the Middle East 
societies would like", says Fahmy, "is to separate the positive 
values from the negative ones and insist on admitting only the 
former while keeping out the latter." This has naturally proved 
to be a difficult task that has raised more cynidsm and hos- 
tility between the Middle East and the West than any other 
issue in recent times. The rejection of the negative effects of 
technologies, asserts Fahmy, has often been equated with the 
rejection of the West itself. Modernisation has been perceived 
as Westernisation, and fighting modernisation — as in the case 
of Iran — has often driven people to fighting the West. 

If it were possible to enhance the positive aspects of tech- 
nology and restrict its negative aspects, suggests Fahmy, it 
would lead to the resolution of the controversy between the pro- 
tagonists of modernisation and their opponents; and it will also 
lead to the evaporation of the hostility between the Middle 
East and the West. 

The development of technology in the West was made possible 
by developing some ethical and moral dispositions towards con- 
cepts such as work, innovation, commitment, perseverance, 
maintenance, time and reward, says Fahmy. The West had time 
to grow with these concepts, to blend with them, to digest them, 
to internalise them and finally, to give their soul and spirit to 
them in the creation of a technological civilisation. 

"The acquisition of tedinological innovations by Middle East 
societies requires their identification with some of the values 
associated with these innovations", says Fahmy. Societies th^t 
do not develop this sense of identification are merely consumers 
'of technology, and not genuine participants in the shaping of 
tiieir own destiny. "For example", says Fahmy, "if a society 
is serious about industrialisation, then along with the machinery 
and know-how it must also develop appreciation for Western 
concepts such as the importance of time, schedule and main- 
tenance. If the same society wants to modernise its transporta- 
tion system it is not enough to construct roads and instruct 
drivers to follow traffic regulations. In fact, more than regula- 
tions are required for an orderly traffic movement: a set of 
ethics, such as courtesy, that applies when the traffic regula- 
tioas are silent. In the absence of this set of ethics the car 
could become, as it has in cities like Jeddah, Tehran and Tripoh, 
an instrument of death." 

Even the most obviously positive technologies can sometimes 
have rather subtle negative impact on traditional culture. Fahmy 
gives the example of tbe telephone. "The telephone was de- 
veloped in the West to respond to people's need to communicate 
with each other and it is simply unthinkable today that a modem 
society could function without it. However, the effect of the 
telephone on the family — ^particularly on the traditional ones — 
in the Middle East is rather cultureilly subversive. Families 
would rather phone than visit each other. It brought boys and 
girls together instantly under the nose of the parents, thus 
often not adequately appreciated and pursued, while the nega- 
tion of the sexes for centuries." 

While taking issue with the finer shades of Fahmy's argu- 
ment, I, for one, would go along with him. The realisation 
that technologies come in packages containing both values and 
social and cultural instability factors is now gaining ground in 
the Middle East Middle East societies that seek overnight 
modernisation would have to accept the package deal in toto. 
Also gaining ground is Fahmy's assertion that the apparent 
animosity that exists between the Middle East and the West 
is due to the inability cf the former to make good use of the 
letter's innovations. The positive values of technologies are 
often not adequately appreciated and pursued, while the nega- 
tive effects are understood to be the essence of "Western de- 
generation". But, as Fahmy points out, this is a twisted percep- 
ti»n of what the West can offer in terms of both technologies 
and values and their relevance to Islamic societies. Essentially, 
this is the dilemma with which AyatoUah's Iran and other 
Middle Eastern societies will struggle in the decades ahead. □ 




WASHINGTON VIEW 

National Academy 
scandals 

Don Grtenbtrg 

Like its ancestor, the Royal 
Society, our National Academy 
of Sciences is a venerable in- 
stitution that generally goes 
without public notice except 
when ceremonially praised as 
a pillar of national wisdom. 

Lately, however, the 
Academy has been publicly 
pelted with abuse, some of it 
coming from such establish- 
ment quarters as the New 
York Times, the Washington 
Post, and several major medi- 
cal and scientific organisations. 
The origin of these assaults is in the essential difference between 
the Royal Society and the National Academy of Sciences. While 
the former is primarily an honorary organisation, the latter, as 
it has evolved, is only incidentally an honorary body. Like the 
Royal, the Academy bestows its membership on what is supposed 
to be the creative elite of the national scientific enterprise; but, 
in addition to that, the Academy is a vast consulting business, 
with the US government as its principal customer. 

What the Academy claims to offer is disinterested expertise 
on science, technology, engineering, health care and related 
matters. But it has now been revealed, and in unambiguous 
terms, that this self-styled supreme court of science has let 
itself be manipulated a narrow, industry-oriented faction in 
the long-running controversy over the relationship between 
diet and cardiovascular disease. The reaction has extended from 
editorial criticism in the aforementioned newspapers to a con- 
gressional hearing at which various medical specialists attacked 
the thesis that healthy Americans shouldn't worry about super- 
saturated fats and cholesterol in their diets. 

The source of this bit of nutritional iconoclasm was one of 
the 800 or so committees, panels, boards and other groups that 
perform studies for the Academy's clients — in this case, the 
15-member Food and Nutrition Board. Most of its work, such 
as periodically calibrating the basic nutritional requirements <rf 
the general population, is paid for by government agencies in 
the US. But the big and booming food-processing industry is, 
of course, keenly interested in the public pronouncements of 
this influential body, and a group of firms regularly contributes 
funds to be used at the discretion of the board. Since that is 
the only uncommitted money at the board's disposal, it may be 
assumed that it financed the costs — no pay, just expenses, as is 
the Academy's way of using consultants— of preparing the con- 
troversial report, "Toward healthful diets". 

Most of the commentary and advice in that slim product — 
all of 20 pages — is mainstream stuff. But on the subject of 
cardiovascular disease and diet, the board took the position that 
nothing has been absolutely proven, and, therefore, healthy folks 
ought not to modify their diets, regardless of recent govern- 
ment recommendations to the effect that fat reduction is a 
prudent move. 

Now, some might dismiss all this as just another of those 
instances in which doctors disagree, but as the episode un- 
folded, it turned out to be far more than that The report was 
drafted by a longtime consultant to the American Egg Board, 
Robert H. Olson, a biochemist at the University of St Louis; 
the chairman of the board, Alfred H. Harper, a biochemist at 
the University of Wisconsin, is another longtime industry con- 
sultant as are several others on the Academy group. 

Further, it was revealed that the Academy did not employ 
its customary and rather elaborate reviewing process for the 
final draft of the report; rather, it sent the draft to three out- 
side scientists, one <rf whom has long been associated with the 



New Scientist 3 July 1980 



53 



report's position on diet and heart disease. It was also found 
that when the report was in linal forin prior to publication, the 
president of the Academy, Philip Handler, expressed taimadf 
as "enthusiastic" about it. 

Handler, who must retire from the academy next year at 
the completion of a second six-year term as j>resident, has 
appointed himself to lead a counterattack on public interest 
scientists who support government regulation of industry. Re- 
cently revealed as having accepted appointment us a director 
of a major pharmaceutical corporation, Handler has decried 
wrtiat he refers to as "the nay-saying philosophy that has gripped 
us for a decade. . ." and he went on to say that "if the scientific 
community will not unfrock the charlatans, the public will not 
discern the difference and the nation will suffer". 

The Academy president's call for a holy war against those 
who disagree with him went largely unnoticed. The same can- 
not be said of the supposedly impartial study that a pro-industry 
faction foisted on the public. The New York Times described 
it as "so one-sided that it makes a dubious guide to national 
nutritional policy". And the Washington Post, safd the report, 
"soiled the reputation both of the [Food and Nutrition] Board 
and of the Academy for rendering careful scientific advice". □ 

WESTMINSTER SCENE 

Made in parliament 

Tarn Dalyell MP 

There is a great deal of parliamentary steam behind the cam- 
paign to do something about the need for marking the origin of 
goods in the shops. On 21 May, the government issued a consul- 
tation document on the extension of compulsory country-of-origin 
marking for certain groups of consumer goods; clothing, 
textiles, footwear, electrical appliances and cutlery. The 
Minister for Consumer Affairs, Sally Oppenheim, claims that 
two consumer surveys have shown that for those goods the 
country-of-origin marking is needed for genuine consumer 
reasons. In the light of the responses received from those likely 
to be affected, she intends to prepare draft orders under the 
Trade Descriptions Act, with a view to bringing them before 
the House in November or December. (So, if you have views on 
the subject, get those views to the government, and Ifrs Oppen- 
heim's office, before the end of July.) 

Nicholas Winterton (Macclesfield), often outspoken in criti- 
cism of his own ministers and a long time campaigner for country- 
of-origin marking, voiced his approval. Winterton tlien observed 
that many British retailers, such as C & A, and British Home 
Stores, "do no service to this country by, as it were, apparently 
offering British-made goods, when the vast majority of those 
goods are manufactured abroad". Mrs Oppenheim responded 
that branded goods already had to show a country of origin. 
Alan McKay (Penistone) wanted the government to make sure 
that the words "Made in Sheffield" are stamped on cutlery 
which is wholly made in Sheffield, and not on that which is 
partly brought in from abroad. Mrs Oppenheim replied that this 
was one of the problems of origin marking which the govem- 
ment is discussing during the present consultations. Former 
trade minister, Anthony Grant (Harrow Central) said that origin 
marking provided useful information to the consumer, but that 
all the origin marking in the world was no substitute for good 
quality, at the right price, delivered at the right time, a senti- 
ment with which Mrs Oppenheim agreed. 

John Fraser (Lambeth, Norwood), Mrs Oppenheim's prede- 
cessor and Opposition spokesman on consumer affairs, wanted 
to know if the legislation would extend to advertisements in 
colour supplements, which are a very big source of consumer 
orders. Fraser thought that if the origin-marking provision did 
not apply to supplements and advertisements, it could well 
defeat the object of the whole exercise. Mrs Oppenheim gave 
Fraser the firm undertaking that the main manufacturing pro- 
cess would determine the country-of-origin. The government 
recognised that there are some difficulties with advertisements 
and small mail order catalogues because they are outside the 
Trade Descriptions Act. However, if the government became 
oonnnced that origin-marking in advertisements and mail order 
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have no doubt that tiiese difficulties would be overcome. MPs 
will scrutinise with interest tlie orders to be Udd before parlia- 
ment in the autumn. 

* * * 

One of the most interesting visits I have made since becoming 
a member of parliament was to the new London Bridge area 
resignalling sdieme headquarters at London Bridge Station, 
almig with Gordon Bagier (Sunderland) and Leslie Spriggs (St 
Helens), botii ex-railwaymen. Robert Belwyn, head of Britisli 
Rml's SouthMn Region, and his tedinical director Cedric Knott; 
showed us their pride and joy, a computer-coatrolled signal box 
wliidi has replaced 16 other signal boxes, reduced staff num- 
bers and operating costs, added 11 per cent to punctuality (13 
per cent at the rush hour), and made it infinitdy more posable 
to deal with disaster or unusual drcumstanoes in an area that 
stretxdies frmn Wo(4widi, through Elthun to Nonfood, tte 
busiest passenger conoentratim in Europe. 

The facts are astoni^ing — 16S0 trains pass through the Loo- 
don Bridge area daily, carrying just under 140 000 passengers 
to London Bridge station, just over 110 000 to Charing Cross, 
and over 70 000 to Cannon Street More than 200 trains arrive 
at these three stations in the hours between 7 am and 10 am, 
and 230 trains leave between 4 pm and 7 pm. The one signal 
box covers 150 mfles of busy track. There are 926 signalled 
routes, and 547 main signals, 456 point machines, and 9B4 track 
circuits. The whole operation puts any letter of compfadat fnm ' 
irate commuters, or harassed MP's into perspective. 

The problems of doing most of tiie seven years' work 
at night or over the weekends, because commuter services had 
to run as normal throughout the transition period, are mind- 
boggling. This vast change would not have been possible in 
tfie absence of enormous cooperation and far-sighted good sense 
from men like Jimmy Knapp, the London organiser of the National 
Union of Railwaymen, and Ted Harwood, a signahntm in the 
London Bridge box who led the negotiations on change and 
possible redundancy. The signalman in the new box need the 
same qualities of coolness and expertise as airline pilots — and 
their revooafbilities for human life are no less. May I suggest 
that key representatives of commuter associations would do well 
to acquaint themselves with ttus very real modemisatioa, iK^ch 
is tM-inging foreign experts and potential customers to Londmi? 
In days when we hear so much criticism of British industry, 
not least the publicly owned industry, the London Bridge de- 
velopment is something of a mirade,' and a tribute to Pritidi 
skiU and good industrial relations. □ 



THE MALAYSIAN GOVERNMENT 
IS OFFERING £10,000 TO 
TAP YOUR BRAINS 

The Malaysian Rubber Research and Development Board, an agency 
of the Govemment of Malaysia, is organising a world-wide competition to 
find a speedy and accurate method of determining the DRC (Dry Rubber 
Content) of Hevea brasiliensis latex. A cash prize of Malaysian Dollars 
50,(X)0 (approx. SI 0,()00) is offered. For full details and entry form, 
please contact; 

Malaysian Rubber Research and Development Board, PO Box 508, 
Kuala LumpurOl-02, Malaysia. ^^"m^ 

OR Malaysian Rubber Producers' Research Association, jj t i 
Tun Abdul Razak Laboraloiy, Brickendonbuiy, Hertford \ W J 
SG138NL, England. 
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Down's syndrome 

On behalf of the Down's 
Children's Association, I 
applaud Dr Stephen Jay 
Gould's effort ("Dr Down's 
syndrome", 12 June, p 250) 
to abolish the antiquated and 
misleading term "mongol" used 
to refer to children and adults 
with Down's syndrome. 

However, Dr Gould has 
unfortunately given a 
potentially wrong impression 
to your readers in saying that 
"these unfortunate children . . . 
usually die at a young age 
(average life expectancy is 
about 16 years)." First, in 
giving the first statement as a 
corollary of the second, he is 
using the average wrongly. The 
only reason why the average 
expectancy was so low was that 
in the past so many Down's 
babies died in the first few 
months of life. Though many 
people even then lived to quite 
reasonable ages, the overall 
average was low. This does not, 
however, mean that the Down's 
children of any of your readers 
can be expected inevitably to 
have short lives. 

The facts are these: in 1939, 
when most Down's children 
were institutionalised, the 
mortality was very high at 87 
per cent before the age of five. 
Between 1945 and 1955 
according to Smith (1955) the 
mortality dropped by 40 per 
cent — probably because some 
80 per cent of the children now 
lived in the community, and 
were not exposed to the spread 
of diseases in subnormality 
hospitals before the Second 
World War, to the use of 
antibiotics to treat the former 
killers bronchopneumonia and 
gastroenteritis, the incidence 
of I which is also probably 



reduced by improved standards 
of home heating and hygiene, 
and to the virtual 
disappearance of pulmonary 
tuberculosis in recent years. 

Of the children with whom 
this association deals, in 14^2 
years we have a recorded 
mortality of only 4 per cent (we 
have some 2700 children from 
23 countries currently on our 
files). Though of course, 
some children may very well 
have perished in the early 
months of life before they 
could be referred to us, to 
begin on my system of 
psychomotor training, dietary 
regulation and pre-school 
education, our figures indicate 
that mortality is no longer 
catastrophically high, though 
it is higher than in ordinary 
infants owing to the high 
incidence of cardiac conditions 
and a raised incidence of 
leukaemia in Down's syndrome. 

As the late Professor 
Clemens Benda, for 40 years 
one of the world's leading 
authorities on the condition 
pointed out, if a child lived 
safely to the age of five, there 
was no obvious reason why he 
should not live for at least 
another 55 years. Only the 
future will tell how many of 
our present children will live to 
ripe old ages, but we have no 
indication so far that they will 
not, as many even with severe 
heart conditions have already 
survived to ages of 14 and 15 
years to date. 

Today our children not only 
have a vastly improved chance 
of survival, but by early 
treatment and training, a 
considerable number of them 
are able to reach reasonable 
levels of intelligence. Already 
a small percentage of them are 
attending ordinary primary 



schools, and three are in 
secondary schools. Though the 
majority may not reach such 
heights, most are at least no 
longer severely subnormal, but 
are relatively mildly retarded. 
R. Brinkworth 
Down's Children's 

Association Birmingham 

G neu ro pepti d es 

Four comments on peptides 
common to gut and brain 
("Gut feelings about 
neuropeptides", by Lois 
Wingerson, 3 April, p 16) seem 
in order. 

First, an evolutionary view 
seems to make some sense of 
the current jimible of peptides 
and actions. In this view 
most — if not all — of the 
current neuropeptides were 
not constructed de novo to fill 
particular functions. Rather, 
when a particular need arose, 
the most useful and readily 
available of a set of cellular 
peptides was selected to act as 
a specific message. One rather 
striking example of such a 
selection process, in which a 
given peptide is used to 
perform or control several, 
often unrelated, functions is 
prolactin. If our current 
collection of neuropeptides has 
indeed had such an origin, it is 
not in the least surprising to 
find them widely distributed 
both anatomically and 
phylogenetically, filling often 
unrelated functional roles. 

Secondly, the intensively 
investigated neurotransmitter 
function of neuropeptides is 
probably the least interesting 
of the roles these molecules 
may fill. Many of the 
neuropeptides and their 
precursors may take 
important roles in 
intermediate and long-term 




regulation of intracellular 
function, and regulation of 
intercellular processes as 
endocrine or para-endocrine 
effectors. These ideas are 
particularly exciting, though 
as yet largely unexplored. 

■Riirdly, the current rush of 
experimentation should 
provide solid information on 
the existence (or absence) of 
a population of functionally 
complementary molecules 
(peptide and nonpeptide) 
which modulate local and 
systemic effects of the 
neuropeptides. 

Finally, what can we call 
these molecules? They are 
clearly not ncuro-peptides in 
any strict sense of the term. 
Perhaps the term 
"gneuropeptide" (or GN 
peptide, short for 
gastrointestinoneural peptide) 
would be a useful transitional 
designation for this family of 
peptides. "Gneuropeptide" 
would allow us to call them 
the same thing in conversation 
(thus avoiding yet more 
confusion), while making 
possible subtle written 
distinction as to their 
distribution and function. 
Lewis Carrol would approve. 
Raymond J. Monnat, Jr 
University of Washington 

Seattle 
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Plus and minus 



Stephen Ainley 



The problem is simply to arrange as many integers as 
possible in a row so that the sum of any eight successive 
integers is positive (but as small as possible), while any 11 
successive integers is negative but as near zero as possible). 

A £5 book token viill be awarded to the sender of the first 
correct solution opened on Wednesday, 16 July. Please send 
entries to Enigma No 65, New Scientist, King's Reach Tower, 
Stamford Street, London SEl 9LS. The Editor's decision is 
final. The trinner of Enigma No 62, Missing Words, was C. R. 
Humm of Chesham. 

Missing words Answer to Enigma 62 

— ^ROMEO: YOYOS — 

The second letters of the words strongly suggest polio 
and coROT, the third letters alamo and araby. These hints 
turn out right. 



Chips down 

Your article "South wins 
upper hand over chips" (This 
Week, p 181), on the 
nationwide development of 
"diips", is misleading. The 
regions shown had neither 
equal areas nor equal 
populations, so the figures 
were meaningless. (Lancashire 
may have less chip consultants 
than the Northern Home 
Counties, but because the area 
is only half the size, this is 
not surprising.) From your 
figures, I estimate the number 
of chip consultants per 100 000 
heads of population in each 
area as follows: 

South East 3 7 WMt Country 31 

Eut Midlands 3-6 N. Home crntlea 2-7 

west Midlands 3'( N. Ireland 3-3 

yoiltshlre 3-3 ScoUand 1-6 

Lancs-Cheahlre 3-3 Wales 1-5 

Contrary to your article, the 
two worst regions of England 
lie south of the line from the 
Severn to the Wash. Worse 
still, however, is the situation 
in Scotland, Ireland and Wales. 
These regions are frequently 
forgotten, as they were in your 
article. 

Michael Kohnstamm Cardiff 

Satellite switch 

I read Stephanie Yanchinski's 
article "Thorny questions over 
remote sensing" with great 
interest (17 April, p 150). 

I would draw attention, 
however, to a 

misunderstanding of the SPOT 
programme which appears in 
the last paragraph p 152. 

As a matter of fact, the 
SPOT system will be fully 
compatible with the future 
Landsat series, Landsat-D and 
follow-on, as concerns 
reception of data by direct 



reception stations. This 
compatibility is ensured by a 
joint working group 
NASA-CNES which was set up 
two years ago specifically for 
this purpose. This working 
group is functioning well and 
has since met at least twice 
a year. 

We are confident that 
although a few adaptations 
will be needed to switch from 
one satellite to the other, the 
cost of these adaptations will 
be marginal with respect to 
the initial investment. 
G. Bracket 
Centre National 
jyEtudes Spatiales Paris 

Water drops 

Peter Scott, in his letter of 20 
March (p 957), asks for 
information about water 
droplets on his hot stove. These 
are called "Leidenfrost drops", 
after Johann Leidenfrost who 
first wrote about them in 1756. 
Jearl Walker described the 
behaviour of such drops in one 
of his delightful "Amateur 
scientist" articles in the 
Scientific American of 1977. 

I do not understand Peter 
Scott's claim of drop stability 
on a convex surface. I have 
played about with such drops 
but only on a flat or slightly 
concave surface, but never 
convex. 

The drops float above the 
surface on a vapour layer 
about 0 ■ 1 mm thick and they 
are certainly highly mobile. 
Their mobility arises because of 
the strong surface tension 
gradient from the underside to 
the upper surface of the drop. 
Thus fresh surface is 
continually created underneath 



and absorbed on top. The rapid 
surface movement carries with 
it by viscous drag a stream of 
vapour. The stream is jetted 
straight upward by a stationary 
circular drop. If the drop 
moves, however, it encounters 
a warmer patch of plate in its 
direction of motion. This 
steepens the surface tension 
gradient on the hot side which 
enhances the vapour jet from 
that side, with the result that 
the drop is driven by the jet 
reaction to continue moving in 
the direction in which it is 
already going. 

Jearl Walker photographed 
the drop with the camera in 
the horizontal plane of the hot 
surface, to observe the floating 
height of 0 - 1 mm. One can also 
estimate the floating height by 
measuring the lifetime of a 
drop and plugging in the 
thermal conductivity of the 
vapour layer underneath it, 
the temperature of the hot 
plate and the area of the drop. 
This yields a vapour layer of 
thickness between 0 • 1 mm and 

0 ■ 2 mm, in agreement with 
visual observation of the 
floating height. 

J. F. Allen St Andrews 

The phenomenon of the water 
drop dancing on the hot plate 

1 have always assumed to be 
due to a layer of steam 
forming under the drop, 
suspending it and cutting off 
the heat temporarily, so that 
the boiling ceases, when the 
drop is lowered, causing 
repetition of this time- 
consuming action. 

The cleansing action of 
steam is well known by the 
commercial companies who use 
it to clean stonework etc on 
buildings. 
W. E. Evans 

Further to the observations of 
Peter Scott, I too have noticed 
the water drop phenomenon 
and speculated as to its cause. 

To my way of thinking it goes 
something like this: a droplet 
of water falls on the plate and 
is partly vaporised. The 
remaining water now finds 
itself to be rather hot, but not 
in contact with the metal plate 
against which it normally has 
some small acute angle of 
contact. Instead, its surface 
tension draws it into a sphere 
to minimise its surface area 
since the surface tension even 
near the boiling point is its 
value at room temperature, and 
this is sufficient to pull the drop 
into contact with itself. 
Michael Kahn 

Gaborone, Botswana 
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Not Wegener's walk 

The mildly pejorative manner 
in which Dr Robert Muir Wood 
outlines Soviet opposition to 
drift theory is uncalled for as 
he seems to ignore the fact that 
it was not just the Russians 
who criticised Alfred 
Wegener's theory in the years 
prior to the Second World War 
("Geology versus dogma: the 
Russian rift", 12 June, p 234). 

Admittedly, the antagonism 
of Soviet scientists toward 
Wegener was, in part, a result 
of political dogma. But I think 
Wood under-estimates the fact 
that scientists, irrespective of 
nationality and owing to the 
nature of their vrork, vrill 
express opposition to new 
theories because of a funda- 
mental aversion to having their 
accepted paradigms attacked. 

The foundation of this kind 
of opposition, whether or not 
based on politics, is a valuable 
topic of historical research. 
Such opposition should not be 
the object of scorn, since 
scientists today are not beyond 
the influences which lead to 
prejudice. The desire for Soviet 
scientists to "indulge their 
nationalism" as Dr Wood puts 
It, ia tbeir scientific papers, is 
an accusation that can also be 
levelled against Dr Wood 
himself. The nationalism 
undertones of his article are 
unfortunate because it malces 
one suspicious of the otherwise 
enlightening iof wnntion that 
he gives <» Soviet adenoe. 
R. B. Lote Loneofter 

On reading Dr Wood's article I 
was struck by the sentieiMes: 
Toreign travel is 8 prfvilese 
that is given to those who have 
deBunttraled many years* hard 
work and conf onnism. Access 
to foreign conferences may be 
•qjiuBrdifflcnIt'*. 

BMng spent 4*3 years in 
re s ei di attwoEatfidi 
universities, I wouki suggest 



relevant to the UK as the 
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Allopurinol 

You have given prominence to 
the claims made by Dr W. H. S. 
Thomson for the effectiveness 
of treatment of Duchenne 
muscular dystrophy with the 
drug allopurinol, and to the 
sceptical attitude adopted by 
the Medical Research 
Committee of the Muscular 
Dystrophy Group towards Dr 
Thomson's claims (This Week, 
12 June, p 229; 19 June, 
p 295). 

The position of the research 
committee in regard both to 
the use of this drug, and to 
the justifiability of mounting 
fresh trials, is still what it was 
in 1977 when it adopted tiie 
following statement : 

"allopurinol: The Research 
Committee of the Muscular 
Dystrophy Group have recently 
considered reports which have 
appeared in the medical 
literature concerning the 
treatment of muscular 
dystrophy with allopurinol. 
They are not coovbtDed by 
the scientific case put forward 
to justify the use of this drug 
in treatment, and in their 
opinion the eiradence so far 
available does not indicate 
that allopurinol has any direct 
influence upon the disease 
process. They have noted 
that several doctors in this 
country and abroad are 
treating patients with this 
remedy and the Committee are 
satisfied that treatment for 
about 12-18 months carries 
little risk. After careful 
consideration the Committee 
do not feel that the evidence 
is sodi to justify a costly and 
time^onsuming trial of 
treatment with this remedy 
carried out in a large number 
of patients under the auspices 
of the Gnmp but tbi^ are 
oonttamtaig to collect the 
inftmnation Mrtndi is becoming 
available from many sources, 
and pnvose to keep tin 
situation under cootinnous 
review. 

The primary aim of 
the Committee is to find some 
effective treatment for 
muscular dystnvhy and tiie 
other Deuromnscnlar 
diseases hot at present diey 
find the case in favour of 
aUopurinol unconvincing. At 
present, the question as to 
whether any individual 
sufferer shnild or dionld not 
be treated vrlOi fliis dmg is a 



matter for individual decision 
by parents and patients in 
consultation with their family 
doctor and/or consultant." 

This statement was 
published in the group's 
Newsletter of October 1977, 
and it has remained the basis 
on which the group has given 
advice to parents and to 
medical practitioners. Your 
statement (19 June) that "The 
Muscular Dystrophy Group 
advises parents to have 
nothing to do with Thomson's 
treatment" is a serious 
distortion of the group's advice 
which has always been in 
accordance with the final 
sentence of the 1977 
statement. 

The research committee has 
up to now refrained from 
publishing details of its 
reasons for doubting 
Thomson's claims, but since 
you have given prominence 
to them, and have described 
his results as "impressive" 
(19 June), I now feel obliged 
to do so. 

The trial was carried out in 
1976 and the published account 
of it can be found in the 
journal Metabolism (vol 27, 
p 151, by W. H. S. Thomson 
and I. Smith). Sixteen boys 
diagnosed as suffering from 
Duchenne dystnqihy took part 
in the trial : there seems no 
reason to question the 
diagnoses. The trial was 
divided into three consecutive 
periods of six weeks each; 
every week blood samples were 
talcen for a range of enzyme 
assays and biochemical 
measurements and 
weekly measurements of 
hand strength were made. 
During the first six weeks 
(period A) no drug was given; 
in period B, eight boys were 
given allopurinol and eight 
were given placebo, the tablets 
being allocated by a double- 
blind procedure, and in period 
C, all the boys were given 
allopurinol. Clinical 
assessments of the boys' 
condition were made at the 
end of each of the periods A, 
B and C. 

The two results from the 
blind period of the trial 
which the authors claim as 
showing improvement as a 
result of taking allopurinol 
are: 

(a) Seven of the eight boys 
on dlopurinol in period B 
gave a higher score in the 

rliniral aSSOSSmeUt St tlie 

end of period B than at the 
end of period A, while only 
two of the ei^t boys on 



placebo gave a raised score. 
This diiference is significant 
(P = 0 • 02 using Fisher's exact 
test, one-tailed). 

(b) The aUopurinol-treated 
boys showed a significant 
increase in hand strength 
during period B compared 
with period A, while the boys 
on placebo did not. 

Of these two claims, the 
second is entirely spurious, 
the average apparent 
increase of strength being 
actually greater in the placebo 
group than in the allopurinol 
group (see individual values in 
Table 3 of Thomson and 
Smith's paper). It is true that 
in the placebo group, the 
increase (calculated as a 
percentage, and tested by a 
simple t test) just fails to 
reach significance (f = 2 ■ 00), 
but this is solely because one 
of the boys in this group 
(patient 9 in Thomson and 
Smith's Table 3) had an 
exceptionally low score in the 
control period A suad therefore 
showed an exceptionally large 
increase in period B over 
period A, raising the standard 
error of the mean to three 
times the value in the 
treated group. It is clear that 
the apparent strength did 
increase in both groups (all 
eight l>oys on the drug and aU 
eight boys on placebo showed 
increases; probability of all 
eight boys in either group 
showing change in the same 
direction by chance is 1 in 27 
or 0-008; the t test fails to 
show significance in the 
placebo group because of the 
non-Gaussian distribution of 
the values) but the difference 
between the two groups does 
not come anywhere near 
significance (t = 0 • 38) and is 
actually in the wrong direction 
to suggest a favourable effect 
of allopurinol. 

As regards to the clinical 
assessments, there is a very 
unsatisfactory feature in that 
during period B a clue was 
available indicating which boys 
were receiving allopurinol and 
which were on placebo. Table 
3 of the Thomson and Smith 
paper gives, among other 
things, the serum urate 
value for each boy averaged 
over the six measurements in 
each of the periods A, B and C. 
As expected, this value drops 
in the cases where allopurinol 
was given : in period B all the 
boys receiving cdlopurinol 
show serum urate values 
below 3 0 mg/100 ml, while all 
those on placebo show values 
above 3-0 mg/lOO mL The 
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authors were thus in a position 
to know, before the clinical 
assessments at the end of the 
"double-blind" period B, 
exactly which eight boys were 
receiving allopurinol. 
The analyses were, however, 
done by Dr Smith and 
it does not necessarily 
follow that this information 
was conveyed, consciously or 
unconsciously, to Dr Thomson, 
who made the clinical 
assessments, but it is clear 
that in this essential respect 
the trial was not effectively 
double-blind as has been 
claimed throughout by the 
authors. The degree of 
improvement claimed does not 
appear to be beyond what 
might result from selective 
encouragement of patients 
during examination. 

Tliomson and Smith have 
published only a brief note 
(New England Journal of 
Medicine, vol 299, p 101) on 
follow-up of the patients who 
took part in the 1976 trial, and 
this is conclusive. They have 
not undertaken any further 
controlled trial of the 
effectiveness of allopurinol. 

It is clear to me that these 
features justify the research 
committee in not having 
placed reliance on the 
evidence put forward by 
Thomson. An additional 
reason for not relying on 
results claimed by Thomson 
was that he had previously 
carried out a trial with a 
different drug (laevodosin; 
Thomson and Guest, Journal 
of Neurology, Neurosurgery 
and Psychiatry, vol 26, p 111; 
Guest and McLay, British 
Journal of Clinical Practice, 
vol 18, p 395) and had claimed 
substantial improvement in 
Duchenne patients but this 
could not be confirmed in 
subsequent blind trials (Pearce 
et al., British Medical Journal, 
1964, vol 2, p 915; Walton 
et al., ibid, 1965, vol 2, p 533). 

These grounds for doubt, 
though serious, do not of 
course prove that the drug 
does no good. We have, as 
indicated in the statement 
quoted above, kept a look-out 
for fresh evidence in favour 
of, or against, allopurinol. The 
paper of 'Mendell and Weichers 
to which you refer (12 June; 
Muscle and Nerve, vol 2, 
p 53) reports a blind trial in 
which allopurinol had no 
detectable effect. This trial 
cannot, however, be regarded 
as conclusive because only a 
small number of patients were 
used; on the other band, your 



mention of a criticism that the 
code was broken before the 
end of the trial is irrelevant 
since the blind period was 12 
months while in Thomson and 
Smith's trial it was only six 
weeks. Other blind trials, 
including those you mention 
in your issue of 12 June, have 
been carried out in other 
countries but have not yet 
been published; verbal reports 
on these to members of the 
research committee have not 
indicated improvement 
resulting from administration 
of allopurinol but cleeu-ly the 
published accounts must be 
awaited. A brief report which 
has appeared in the past few 
days (Castro-Gago et al., 
Lancet, 1980, vol 1, p 1558) 
does suggest improvement, 
particularly in very young 
patients, but this was not a 
blind trial. 

If carrying out a blind trial 
involved no diversion of 
research effort and no 
inconvenience to patients and 
their families, it would of 
course have been right to 
perform an independent tried 
of the effects of allopurinol in 
Duchenne dystrophy long ago. 
But the effort required from 
both sides in order to obtain 
a reliable result is very great 
and the research committee 
has not considered it justifiable 
in view of the points made in 
this letter about Thomson's 
evidence, together with the 
fact that trials are being 
carried out in other countries. 

The research committee 
arranged some time ago that a 
panel (including piyself) 
should visit Dr Thomson and 
Dr Smith, and, as you have 
mentioned, this visit was made 
on 13 June. Our doubts about 
their claims for clinical 
improvement in the trial were 
in no way allayed by our 
discussions; we felt that if 
Thomson and Smith's results 
made a case for a further trial, 
it would be on the strength 
of the analyses of biopsy 
samples reported in the 
addendum to their paper 
rather than on their clinical 
observations. The research 
committee also decided at its 
last meeting (in May) to hold 
a special meeting to discuss 
policy for clinical trials of 
possible treatments, including 
allopurinol, and this meeting 
will take place very soon. 
Andrew Huxley 
Chairman, Medical Research 

Committee 
Muscular Dystrophy Group of 

Great Britain London 



The ideal 
lab. assistant. 



,.a personal computer! 

Just plug this personal computer 
into a 13 amp socket and you will have the lab assistant 

who assists everyone. 
An easy to use personal computer which is completely 

sell-contained and requires no additional devices. 
Discover the usefulness of having your own computer. 
£552 including VAT. 

• Z— 80 based CPU • 4K byles monitor ROM • Internal 
memory expansion up to 48K byles of RAM • 14K ex- 
tended BASIC (occupies 14K bytes ol RAM) • 10 in video 

display unit— 40 characters x 25 lines * 80 x 50 high 
resolution graphics • 78 key ASCII keyboard— alphabet 
(capital and small) plus graphics * Built-in music function 

♦ Fast reliable cassette with tape counter— 1200 bits/sec 
* 50 pin universal BUS connector lor system expansion- 
printers, floppy discs etc 

^eresonal CoinpuLereS Ltc. 

11-200 BiBhopsgate, London EC2M 4NR- Tel.01 626 8121 Telex 888264 



' Dj-obtems? . 



,^\pi'obtems? . 

■ Tllink active carbon-' ^ 

» ■ ' T)nink active carbon r 
think Sutcliffe Sp^eakman. 

Air filtratidft water and eifluent 
Ir^tmenl, respifaters, protective ^ 
ctottiing, dechlqnri^ion. c^tafysia^. -V , 
^nuclearlilter unifyShd solvfent rec<f^r^^' 
, ^ just ariev/ ot ttie many fields in vJfiich 
v\/e operate. 

Decontamination ||roblems 3ff^.^ 
m3ft»y ^pd varied, d6ma%ding a wide"\ 
> range 6#carbons.ar><3 expert afiyice t6' »^ 
"*-so»v« thpm. » » 

' As 'a world le«Jing manufaolorer 
with over 50 years experience, §iJtcliffe 
" Sp^akman have; developed the 



copy of our latest |x>Qklet contacit: 

Colin Moore . ^ ■ «; 
Sutcliffe Speakmari^ Go Ltd 
f . . Guest St^eetN-'eighC Lancashire 



'Tel Leigh 6>2l6l Telex 



675§5 
cw 



W 28257 
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Classified advertisements 



Line Rate £1 -80 per line 
CM Rate £8-70 per single 
column cm. 

Advertisements received by noon 
Monday will normally be published 
the following Thursday. 
A ciiarge of £1 is mads for ths 
uss of Box Numbsrs. 



Please send your advertisement to 
Classified Advertisement 
Department, 
NEW SCIENTIST, 
Commonwealth House, 1-19 New 
Oxford Street, London WC1 
Telsphons: 01-4040700 
Telex: 011748 MAGBIVe 



Classified Advertisement Manager. 
Eric Nithsdale 

Executive Sales Manager: 
Stan Pinnington 

Advertissment production: 
Tim Hartnsy 



APPOINTMENTS AND SITUATIONS VACANT 



Process Technologist 

Solarii CSJOOperennum 



Chloride Automotive Batteries Limited are 
the expanding marl<et leader In lead-acid 
battery manufacture. They are part of the 
int^nationaUy successful British based 
Chloride Group. 

We require a Process Technologist arKi 
applications are invited from people aged 
21-40 years who should be qualified to 
HNC or degree level in Chemistry or a 
related subject and have experience of 
chemical process industry. Some 
knowledge of electro-chemistry or lead- 
acid battery technology would be an 
advantage. 

After training the successful applicant will 



be capable of carrying out an agreed 
programme of investigational and 
development projects carrying a high level 
of responsibility and career prospects are 
good both within the company and the 
Chloride Group. 

Company benefits include 4 weeks annual 
holiday; sick pay; subsidised dinirtg room; 
and excellent pensioh and life assurance 

scheme. 

Please write or telephone for application 
form to: Personnel Department, 
Chloride Automotive Batteries Uinited, 
Chequers Lane, Dagenham, Essex. 
Tel: 01-592 4560. 



CHIORIDE 



0 



THE OPEN 
UNIVERSITY 

FACULTY OF 
TECHN0L08Y 

Research 
assistant in 
Nlaterials Science 

A two-year temporary poit ii aviilabl* 
in the above department to undertake 
research into the aste«sment of amor- 
phous metali for composite applications. 
We are lool<inx for an enthusiastic 
candidate, able to woric independently, 
■lid capable of contributin(, as a full 
iMMbar. » a small cam pursuing this 
mw arn ef resmrch. 

The successful applicant wouM be 
responsible for the production and 
taetint of a ranje of compositaa con- 
tataing amerpbeny macab. Experience 
widila ■ aMchaakal taariM or macariab 
aeianea hboiatenr wouH tharaiore 
ba an advantaf a, but is not lanatial. 

Startinf salary £44a2-£i3W dapiMidinf 
on age and experience. 
Furthar particulars from: Mrs A. Torr, 
Faculty of Tachnoloiy (4098/1). The 
Opan Unhrarriw. Wailea Hail, Miiton 
Kayaat. rilC7 6AA or ta l aplwa Miiton 
Keynes «S3880: thara la a 24 hour 
answering service on 6S3SiSi 

Informal contact: David ButH, Milton 

Kayna* (0908) (53385. 

Cloaiag data for applications: 17 Juiy. 



CELL BIOLOGIST or 
RADIOBIOLOGIST 

(poat-tloctoral preferred) 

for research on mutagenic and lethal effects of various ionizing radia- 
tions (In particular, gamma-rays, fast neutrons and tritium) on mammal- 
ian cells In culture. Tfie post is situated at AERE, Harwell, and the 
successful candidate will be required to organise the cell culture 
laboratory and to plan and carry out exparimonta under th* Joint 
supervision of the 6iair Labomloiy «f tha CHiMf Ito ta wBh Cam- 
paign, Northwrood, and of Urn B iohanww M ami M ti Sf l 9 dm cm 
Division at HarwalL do** colliboration wW b« nwlntrtnad wi0i th* 
Radiobiological RMMrch UnH «f Mm IMIcal Wctwwcli Coimdl at 
Harwell. 

The post is for a period of 3 years in the first Inatanc* and th* aalaiy 

will be within the range of £4300 to £7000. 

Applications, with curriculum vitae and the names of two referees, 
should be sent within three weeks to the Acting DIroetor, CRC Cray 
Labofaloiy. MmnI Varaoe ttaapHsl. MoiM i we d . 
MN. from whom addHkmal bifortnatlon may bo oMalnad. 



THE POLYTECHNIC OF CENTKAL LONDON 
Built Environment Research Group 

RESEARCH ASSISTANT IN SOLAR HEATING 

Salaryi tlWi 0840 inclusive of London Allowance (under review). 

A Usesersll Asiiilmc le reaulred to work in e multiwlliciptinary teem imahfed in a 

viriacr af preiaM saneemed with soler heetini includini: 



1. Man l ta ri na tiia Mi ham Keynes SoUr House. 
3. Aaaly s i n a a seler tmt rig i n aarpe ra il na a ierge s 
J. Caa^ f sl iaa l i J e B aad a w la n liw al sahr ii 



I 111 pkyfltE^^ I 

approprists diieiplinaih 
Tha Appointmant wrfM h» Cir m Mre yMT period witfi tba »wMhv «f HI wtwiMif 

on« y«ar. OpportunitlM ucUt to pursu* a hlgfiar d«frM. Clotrng data; le July, IMOl 

ArpikTticn 'nrm from rh^ E»tabl i«h m«nt OfRcer, PCL, 309 Rerent Straat, 

London WIR aAL (Tel. 01-530 2020 Ext. 212). 



UNIVERSITY OF OXFORD 
Department of Biochemistry 
POSTDOCTORAL RESEARCH 
ASSISTANTSHIP 

(Ref: BR17) 

Applications are invited for an 
S.R.C. supported Post-doctoral Re- 
search Asslstantship (Grade lA) 
to participate in a research pro- 
gramme concerned witli NMR 
studies in biological systems. 

The appointment is for one year 
in the first instance, with a proba- 
bility of renewal for a further 
three years. The person appointed 
will join the group under the dir- 
ection of Drs G. K. Radda and 
D. G. Gadian concerned with 
studies of [>erfused organs (heart, 
Icidney and muscle) and whole 
animals by 31p NMR and bio- 
chemical techniques. Persons with 
a background in physiology, bio- 
chemistry, chemistry or physics 
will be considered, but experience 
in NMR would be an advantage. 

The position is available from 1 
October IMO and is on a salaij 
scale of nT2S to £7073 pa d^ 
pendinf on age and quallflcatloas. 



with 
fits. 

Applications should be sent to 
the Administrator*, Department of 
Biochemistry, University of Ox- 
ford, South Parlts Road, Oicford 
OXI 3QU, as soon as possible. 
* (from whom further particulars 
may t>e obtained). 



LONDON BOROUOH Of 



CROYDON COLLEGE 

SENIOR 
TEGNNIGIAN 



Minimum qualification HNC 
Chemistry or equivalent. Know- 
ledge of instrumental techniques 
advantageous. Duties include or- 
ganisation of work for practical 
classes, supervision of toehnidan 
staff, maintenance of laboratorios 
and equipment, ordering of 
supplies, liaison with teit J i I n g 
staff. 

MfTI- 



Grado: 13/4 flBtaryi 
£«I74 pa Indualvo. 

Application forms from The Bur^ 
aar, Crovdon CollegOt Fairfioldt 
CroydomSurr^Cllf IDX.T«li 
OI-MB n7l-«. 



RESEARCH TECHNICIAN 

(HNC or equivalent) required far 
interesting viofk. on drugs aLlite 
in migraine. A knowledge of lOA 
tedmiques desirable but not essen- 
tial. Poet Is availaiile for one year 
in the first instance on MLSO 
scale. Applicatioas induding tlie 
or two referees to Pro- 



fessor P. Turner, Dept. of CUn. 
■ St Bw^t Bo« " 
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THE WELLCOME FOUNDATION LTD 




Wellcome 

FMD TECHNICAL DIVISION 
ASH ROAD 
PIRBRIGHT 

DEVELOPMENT ENGINEER (Biologicals) 

Applications are invited for tlie post of Development Engineer at the | 

Wellcome Foot and Mouth Disease Vaccine Laboratory, Pirbright. The | 

Laboratory is the Wellcome Foundation's centre for Research and Develop- | 

ment related to Foot and Mouth Disease. I 

The post is within the Process Development Section which has the facilities | 
of a production scale pilot plant. The engineer will be responsible for the 
scale-up of biological processes and for developing industrial techniques 
for the separation and extraction of biological products. The engineer will 
also be involved in translating proven processes to our overseas manufac- 
turing laboratories, and will, therefore, liaise closely with Production 
Management and Engineering Design staff. 

The person appointed Is likely to be a graduate chemical or biochemical 
engineer with 3 or 4 years practical experience in the fermentation industry. 
Experience of instrumentation, liquid/solid separation and membrane tech- 
nology would be an advantage. 

The Company has both Sick Pay and Pension Schemes. 

For further details why not write to or telephone: 
Mr K. Tollett 

Senior Administration Officer 

Wellcome FMDV Laboratory 

Ash Road 

Pirbright 

Woking 

Surrey 

Telephone No : Broolcwood 6061 (04867) 

niniiffliiiini^^ 
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PhD Organic Chemists 

From £6700 Cardiff 

We have opportunities at our new Cardiff site for specialist organic chemists 
seeking a career in industry which can offer both a technical and a managennent 
challenge. 

The work offers a rare combination of synthetic development projects and close 
involvement with meeting the present and likely future needs of our customers 
worldwide. 

We need high quality PhDs, those completing their research this year or with 1 -2 
years' relevant experience, who are seeking to broaden their skills as they help to 
widen and develop our range of Carbon-14 and Tritium labelled compounds. 

The company is a highly successful commercial enterprise and a world leader in 
the development of a diverse range of isotopes for medical, research and 
industrial applications. 

These opportunities are at our new Cardiff laboratories where operations will 
begin later this year. 

Starting salaries will be from £6,700 on a scale with a present maximum of £9,400. 
Benefits are excellent and may include relocation assistance, where appropriate. 
Career opportunities can involve moves to technical management or into other 
aspects of the company's business. 

Please contact Mrs. M. Plaice in our Personnel Department (Tel: Little Chalfont 
(02404) 4444, ext. 3573) for further information on the company and these jobs or 
write to her at the address below: 



The Radiochemical Centre 

y%*fr^ Amersham Bucks 



Biochemist 

Drug Metabolism 



A graduate biochemist is required to join a 
group in the Drug Metabolism Section of our 
Safety of Medicines Department which is 
engaged in the assessment of drug 
metabolising enzyme activity. 
The successful candidate will be Involved In 
biochemical studies on drug induced 
cythochrome P450 and in the development 
of assay procedu res for marker drugs whose 
metabolic profiles can be used for 
monitoring enzyme activity. 
1 -2 years experience in the area of drug 
metabolism would be an advantage but 
graduates who have had relevant industrial 
training as part of their degree course will 
also be considered 

As you'd expect, technical facilities are 
excellent and the Department's laboratories 



are situated in pleasant surroundings easily 
reached by mam road and rail routes 
The starting salary package, which is 
currently under review, will be in the range 
£5000 to £6000 and other benefits Include a 
profit sharing scheme and assistance with 
relocation to this delightful part of rural 
Cheshire, 

Please apply in writing, quoting reference 

ICR 567 to; 

Mr R Yates, 
Personnel Section, 
Imperial Chemical 
Industries Ltd.. 
Pharmaceuticals 
Divisioi.. Mereside, 
Alderley Park, 
Macclesfield. Cheshire 




UNIViatSITT OF SIEHRA 
LEONE 

Njala University College 

Applications are invited for the 
post of 

(a) SENIOR LECTURER or 

(b) LECTURER IN APPLIED 
MATHEMA-nCS 

in the Department of Mathematics. 
Applicants for (a) should prefer- 
ably hold a PhD in Mathematics 
with teaching experience of at 
least five years in an institution 
of higher learning or institutiona 
involved in training graduate 
secondary school teachers. They 
must be able to teach up to at 
least first degree standard in 
Applied Mathematics to Secondary 
School teachers. Applicants for (b) 
must be in possession of at least 
a good Honours or Masters de- 
gree and able to teach Applied 
Mathematics to Secondary School 
teachers. Salary scales (under re- 
view) (a) Le6246-Le7601 per annum 
(b) Le4488-Le6897 per annum (£1 
fterling = Le2-39). The BfitiA 
Government may provide salarv 
supplementation in range of £7848- 
£11532 per annum (sterling) for 
married appointees or £SS20-£8598 
per annum (sterling) for single 
appointees and associated benefits. 
Superannuation scheme; various 
allowances; family passages; bien- 
nial overseas leave; car loan. De- 
tailed applications (two copies) 
with curriculum vitae and naming 
three referees to the Secretary, 
University of Sierra Leone, Private 
Mail Bag, Freetown, Sierra Leone, 
as ."oon as possible. Applicants 
resident in the UK should also 
send one copy to the Inter-Univer- 
sily Council, 90/91 Tottenham Court 
Road. London WIP ODT. Further 
-particulars may be obtained by 
writing to either address. 




BHHflRiniF 

nCHNBUKT 

Microprocessors 
In Manvfaoturing 

Appticatioiu are invited for the post of 
research associate to work on an SCR 
sponsored project on the use of micro- 
processors for the control and monitoring 
of manufacturing equipment. Applicants 
should be good graduates or equivalent 
preferably with industrial experience. The 
successful applicant may be permitted to 
register for a higher degree. The post is 
tenable for up to three years at a salary 
within scale £5052-£6736 (under review). 
Write, giving particulars, to Or Richard 
Weston, Department of Engineering 
Production. 

Loughborough Leiceslrrshire 



UNIVERSITY COLLEGE 
LONDON 

ELECTRONICS 
TECHNICIAN: GRADE 7 
REQUIRED: responsibilities in- 
clude the design manufacture and 
maintenance of a range of bio- 
logical recording equipment used 
in the department and the run- 
ning of a departmental electronics 
workshop. The post also carries 
special responsibility for a re- 
search group of 6-8 scientific staff 
involving sophisticated mlcroelec- 
trode recordmg and on-line com- 
puting techniques. The group uses 
two computers (PDF 11/40 and 
11/03) and some experience of 
interfacing and programming will 
be an advantage. Salary (under 
review) in range £6465-£7164 in- 
clusive of London VSfeighting. 
Applications, including curriculum 
vitae to Professor H. P. Rang, FRS, 
Department of Pharmacology, 
University College London, Gower 
St, London WCIE 6BT. 
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Development Chemiite 



We are looking for Chemistry graduates, preferably 
with some experience in the automotive field, to join 
the Automotive Development team at our Research 
and Devetopment Latxjratories at Pangboume. 

The successful applicant will t>e joining a team of 
chemists and engineers. The main duties would be 
the development of new and improved automotive 
lubricants, including novel formulations designed to 
meet the exacting requirements of the future. 

Applicants should ideally have some knowledge of 
intemal combustion engines and automotive 
transmission systems. Candidates with 
experience in the oil, chemical or related 
industries should also apply. 



Our Laboratories are pleasantly situated in an area 
of outstanding natural beauty where the Chiltems 
meet the Thames, yet within easy reach of several 
attractive residential areas. Salary will be 
commensurate with experience. Benefits include 
flexible worthing hours, non-contributory pension 
scheme, four weeks' holiday and a subsidised 
restaurant. Help towards relocation costs will be 
considered where appropriate. 
For an application form, please contact Ann Bethell, 
Castrol Research Laboratories, 
Whitchurch Hill, 
Pangtoume, 
Reading, Bert^shire. 
Tel: Pangboume 4321. 




DEPARTMENT OF AGRICULTURE FOR NORTHERN 
IRELAND and THE QUEEN'S UNIVERSITY OF BELFAST 

Applications are invited in respect of the 
combined post of 

Head of Plant Pathology 
Research Division 

in the Department of Agriculture 
and 

Professor of Mycology and 
Plant Pathology 

in the Faculty of Agriculture and Food 
Science, The Queen's University of Belfast 

Salary scale 

The appointment will be made within the scale 
£14 240-£15 748 (currently under review). 
Apart from a H% deduction in respect of widow's 
benefit in the case of male officers no other 
deduction is made from salary toward the pension 
scheme. 

Applications 

An application form and further details of the 
post can be obtained from the Secretary, Civil 
Service Commission, Rosepark House, Upper 
Newtownards Road, Belfast BT4 3NR (telephone 
Dundonald 4585 ext 256). The closing date for 
receipt of completed application forms is 7 
August, 1980. 

Please quote reference SB 158/80/NS. 



NORTHERN IRELAND 
CIVIL SERVICE 




allaher 



LIMITED 



RESEARCH & DEVELOPMENT DIVISION 

PHYSICISTS/APPLIED 
MATHEMATICIANS 

Applications are invited from persons with 
a good honours degree in Physics, Applied 
Mathematics or combined Physics/Applied 
Mathematics, to work in the Physical Re- 
search team of R&D. A major objective of 
the team is to produce a computer model of 
the combustion and physical behaviour of 
a cigarette, and of the behaviour of the 
component parts of a cigarette. 
Experience in airflow measurement, fluid 
dynamics, mathematical modelling and com- 
puter simulation would be valuable. 
Starting salary will depend on experience 
and qualifications. 

Conditions of service are excellent and 
include a contributory pension scheme, 41 
day week, annual merit and scale reviews and, 
currently, a self-financing productivity 
scheme. 

Please write or telephone for application 

forms to: 

Mrs Barbara Hunter, 
Gallaher Limited, R&D Division, 
Virginia House, Henry Street, 
Belfast BT15 1JE 

Telephone : Belfast 744722 Ext 580^^ 




fi2 
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OVERSEAS 
DEVELOPMENT 

KN(A^H(m«-vttaltoflev«lopingcoiiitries 



Nutritionist/Adult Educationist 

Egypt 

Required to foin a team of three British officers assisting a World Bank popula- 
tion project in the Minya Governorate. Duties including assessment of nutrition 
needs and conduct of training programmes. Spoken Arabic necessary but 
training available. Applicants should have post graduate qualifications in nutri- 
tion and practical experience in third world countries. 

Appointment two years. Salary (UK taxable) in accordance with qualifications 
and experience plus variable tax free overseas allowances. 

The poat is whollx financed by the Britisli Government under Britain's 

programme of aid to the developing countries. In addition to basic 
salary and overseas allowances other benefits normally include paid 
leave, free family passages, children's education and holiday visits, free 
accommodation and medical attention. Applicants shouid be citizens of 
the United Kingdom. 

For full details and application Ibrm please apply quoting (ref 329DX) 
stating post concerned and giving details of age, qualHIeations and 

experience to: 

Appointments Officer. 

OVERSEAS DEVELOPMENT ADMINISTRATION. 
Room 301. Eland House. 
Stag Place. London SWIE SDH. 

HELPING NATIONS HELP THEMSELVES 



Science Research Council 
ROYAL GREENWICH OBSERVATORY 

ELECTRONICS ENGINEER 

A vacancy exists at the Royal Greenwich Observatory for an Electronics Engineer 
to work on advanced solid state detector systems. The person appointed will be 
a member of a group concerned with the development of new detectors and the 
associated optical instruments for astronomical use. 

He/she wrtll Join an existing program of development of CIO and CCD detectors 
and will work on microprocessors. Including bit-slice designs. Interring, real- 
time instrument control and low-level analogue signal detection. 

Applicants must have a degree, have passed the CEI Part 2 exam in appropriate 
subjects or have an equivalent or higher qualification. In addition, candidates 
must have a sound knowledge of both digital and analogue techniques and have 
had several years' professional experience. 

Salary scale £7000 to £8100. 

Applications, on a form obtainable from Mr N. A. Jones, Royal Greenwich 
Oheervatory, t-ierstmonceuxCastiek Hallslianw East Sussex, BNZ7 IRP, 
(Tel: •31-I8I<3I7I Ext. 296), are to be made by 31 July 1980. 



UNIVERSITY COLLI6K OF 
SWAZILAND 

^^A^^oatkoa aie iiwited fat die 

LECTURER IN 
MATHEBCATICS 

tenable as soon as possible. Candi- 
dates should hold a Master's or 
PhD in Mathematics or Applied 
Mathematics, preferably with em- 
phasis on Differential Equations. 
Although not essential, a qualifica- 
tion in Education, with emphasis 
on Mathematics Education would 
be relevant. Appointee must bo 
capable of teaching undergraduate 
courses in Differential Equation* 
and in Analysis, and of carrying 
out independent research. Salary 
scale: E6720-E8820 per annum (£1 
sterling=El-83). In very limited 
cases, the British Govenunent may 
provide salary supp]«m«ntatton in 
ranxe £1764-£3SM (tterling) (ra- 
viewed MMiMWy— aamuar 
free) and aaaodated Maeoti. 
Family passages; gratuity; induce- 
ment allowance or supplementa- 
tion; biennial leave; various allow- 
ances. Detailed application (two 
copies) with curriculum vitae and 
naming three referees to be sent 
direct to Registrar, University Col- 
lege of Swaziland. Private Bag, 
Kwaluseni, Swaziland, as soon as 
possible. Applicants resident in the 
UK should also send one copy to 
Inter-University Council, 90/91 Tot- 
tenham Court Road, London WIP 
ODT. Further details may be tith 
tained from either address. 



Oaputmant of Naphrelegy 
St. ■utholnww'i Hwpital 
London ICM 

A vactncy txicu for a 

BASIC GRADE 



in the Department of Nephrolofy. 
The laboratory comprises research 
activities only and the work will 
mainly involve the development of 
radioimmunoassay for urinary Tamm- 
Horsull glycoprotein mnd ia applica- 
tion to KudlM on th« physiology of 
Tamm-Hormll glycoproeain. 

Tha contract in the first instance is for 
S pariod of 12 months. 

For an informal discussion please contact 
MIta A. Dawnay on OI-MO-9000 
Ext. 3S76. 

Application forms availabl* from tha 
Personnel Dapartmant at th* ibwM 
address, tal. 01 iflO 9Wm, Wmt, 3tl» 
quoting R«f. 90/26. 



UNIVERSITY COLLEGE 
LONDON 

Department of Botany and 
Microbiology 

RESEARCH TECHNICIAN 
(GRADE 3) 

required to work with a large 
group studying bacterial and 
higher plant photosynthesis. Duties 
include growth of photosynthetic 
bacteria and the isolation of sub- 
cellular fractions by column 
chromatography and centrifuga- 
tion. This u an SRC supported 
post witli an Initial duration of 
about fifteen months. Salaiy on 
scale E4374-E4872 inclusive of Lon- 
don Weighting. Applicati<m form 
from Personnel Omcer (Tedmlcal 
SUff CD18) University CoUege 
London, Gower Street, London, 
WCIE 6BT. 

TRAINEE TECHNICL/VN 



required for Dept of Genetics and 
Biometry. Should possess or be 



sitting "O" level or equivalent in 
four subjects including Dtology and 
maths. Preferred age 16-18. iitart- 
ing salary in ranee C289MS219 in- 
cluding London Waiglitinc accord- 
ing to age. Day TCleaw fbr ttatlber 

education. ' — " — " — '~ — ' 

Personnel 

CHI), Un ^ 

Gower St, London Wafl 
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NIHE 

National Institute for H^ier Education DuhSn 
Foras Nmiiinta um Ardoideadias BaHe Atha Giath 

The National Inslilute for Higher Education, Dublin, the most 
recently established Higher Education Institution in Ireland, 
will be characterised by its special attention to both the 
current and projected needs of the community and of Irish 
industry, business and agriculture. It will consequently place 
heavy emphasis on applied studies. 

Applications are invited for the following posts within the 
School of Biological Sciences: 



Lecturers in 

(1) Biochemistry and 

(2) Applied Microbiology 



QUAUnCATIONS: 

Candidates will be expected to be highly qualified academically 
with considerable research and/or industrial experience. 
Applicants for post (2) should also have experience of 
Fermentation, Biochemical Engineering and/or Environmental 
Microbiology. 

SALARY SCALE (UNDER REVIEW): 

£8.812 - £9.092 - £9,474 - £9.878 - £10.281 - £10,686 - 

£11,109 -£11.540 -£11,942. 

Applications with full details to: 
National Institute for Higher Education Dublin, 
1 Lower Grand Canal Street, Dublin 2, Ireland. 
Telephone Dublin 765175. 

Candidates who have responded to previous general 
advertisements need not re-apply as their applications will 
automatically receive consideration. 



J. & S. SIEGER LIMITED 

ASSISTANT RESEARCH SCIENTIST 

We are one of the world's leaders in the research, 
design and manufacture of sophisticated gas 
detection equipment, and we are currently seeking 
an Assistant Research Scientist to join our 
research team. The work involves improvements 
to existing methods and the development of novel 
techniques for the detection and estimation of 
potentially hazardous gases in the atmosphere. 

Applicants should have a degree, or equivalent, 
in Chemistry, and although not essential, prefer- 
ence will be given to those with a knowledge of 
electronics. 

This appointment offers excellent career pros- 
pects, optional pension scheme, sickness benefit 
scheme 22 days' annual holiday, and generous 
assistance with re-location expenses, where ap- 
propriate. 

If you are interested in joining a progressive 
company, please write or telephone for an 
application form to:— 



A 



Personnel Officer, 
J. & S. Sieger Ltd., 
31 Nuffield Estate, 
Poole, Dorset BH17 7RZ 
Tel: 020 13 6161 



SOCIALIST PEOPLE'S 
UBYAN ARAB JAMAHIRIYA 

Faculty Openings 
exist at the 

HIGHER INSTITUTE OF 
TECHNOLOGY 
BRACK 

MEDICAL LABORATORY 
TECHNOLOGY DEPARTMENT 
Lecturers and Technicians in 

Hematology, Histology. Clinical 
Biochemistry, Parasitology, 
Anatomy /Physiology, Medical Microbiology. 
Analitical Chemistry /Instrumentation. 

GENERAL SCIENCE DEPARTMENT 
Lecturers and Technicians in 

Physics. Zoology, Botany, Organic 
Chemistry, General Chemistry, 
Mathematics, English. 

ENVIROMENTAL SCIENCE DEPARTMENT 
Lecturers in 

Ecology, Anatical Chemistry plus Industrial 
Organic Chemistry, Applied Statistics, 
Microbiology. Geographer, Economist (B. A. 
Enviroment). Sociologist (B.A.), Organic 
Chemist, Physical Chemist. 
Technicians in 

Ecology. Biological Chemistry, Analytical 
Chemistry, Enviromental Engineering, 
Electronics (Instrumental Maintenance). 

FOOD TECHNOLOGY DEPARTMENT 
Lecturers in 

Food Technology (Dairy), Food Technology 
(Cereals), Food Technology (Pilot Plant). 
Food Engineering. Home Economics (New 
product development). Food Microbiologist, 
Food Analysis. 

OUALinCATIONS 

Lecturers must have M.Sc. or Ph.D. plus 
experience. 

Technical Staff must have Technical 
Certification or B.Sc. with experience. 
All applicants must be fluent in spoken 
English, the language of instruction. 
Appointments depend on qualifications of 
appointees. No age limit exists on applicants. 
Fringe benefits include, medical services, 
transportation and terminal gratuity. 



APHUCA TIONS SHOULD BE 
ADDRESSED TO: 




THE DEAN. 

HIGHER INSTITUTE OF TECHNOLOGY. 

BRACK. 

P O BOX 12024. 

TRIPOLI. 

LIBYA 
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ENGINEERING RELIABILITY 

WESTCOUNTRT £8200-£10800 



A vacancy exists in the Reliability 
Engineering Section of the CEGB's South 
Western Region. The work involves 
generating plant based on coal, oil and 
nuclear fuels and extensive power 
transmission systems. 

Duties include acquisition and analysis of 
data, the modelling of repairable systems, 
fault tree and decision theory as applied to 
engineering problems with the aim of 
improving plant availability, safety and 
efficiency. Some travel within the Region 
will be necessary. 

The post will appeal to engineers 
possessing a degree or appropriate 
professional qualifications, and an 
interest in the application of probability 
and statistical analysis to engineering 
problems and to statisticians and 
mathematicians willing to involve 
themselves in plant engineering. 



Terms and conditions are excellent, salary 
being within the above range, with 
generous holidays, sickness benefits and 
contributory superannuation scheme. 
The job is based on the outskirts of Bristol 
in modern offices. The area offers an 
attractive range of realistically priced 
houses, within easy reach of the city, open 
countryside and the coast. Assistance will 
be given with relocation to this desirable 
area. 

Applications should be made on form 
AF/1 , obtainable from the Personnel 
Manager, Bedminster Down, Bridgwater 
Road, Bristol BS13 SAN or by telephoning 
Bristol 648236 during office hours. Forms 
should be completed and returned 
quoting reference 
R1076/RR/79/NS 
by 17th July 1980. 



Central Electricity 
Generating Board ? 

South Western Region 



lechnical Infornnation 
Management 



in a research environment 




This role offers more than information 
gathering and dissemination. Although 
these tasks are part and parcel of your 
everyday work, other important aspects of 
the iob will be interpreting patents and 
duscussing the contents with research 
colleagues, analysing citations and 
masterminding a computerised frie of 
classified patents. 

Controlling information relating to health 
and safety laws worldwide, including 
customs coding and transport labelling, is a 
prime task undertaken by the Research 
Department and falls within your orbit. 



To qualify, you should have a degree in 
Physics or Engineering and a knowledge 
of Chemistry. A working knowledge of 
German is a prerequisite and any French 
would be a definite advantage. Familiarity 
with the workings of the Patent Office is 
also desirable. 

An excellent salary is accompanied by a 
full range of benefits and our international 
HO is readily accessible by tube or rail. 

For an application form call Roger Headey 
on 01-808 1050 or write to him at Gestetner 
Manufacturing Limited, PO Box 466, 
London N17 9LT. 



Gestetner 




UHIVIMITY Of WARWICK 

Postdoctoral Research 
Positions in 
Surface Science 



A* a rtMit of r*c*nt grant awards by tha 
Scianca Raitarch Council to Dr O. P. 
Woodruff, ■ number of research assistant- 
ships are available tor worit on projacts 
arltnln tha general area of tha study of 
surfaca atructuraa. These are: 

(1) L«w Enargy Iladmn Diffraction ; a 

new Instrument Incorporating channel plate 
multiplier amplification and a computer 
Intarfacad TV camara has recently baen con- 
structed and wilt be further developed and 
applied, mainly to the study of small mola- 
cules on metal lurlaces. (A position Is alao 
available for LEED theory under Dr B. W. 
Holland using tha CRAY computer at ttta 
SRC's Daresbury Laboratory.) 

(2) Angla-raaolvad synchrotron radiation 
pnotoamlaalon; studies of surface atom 
sites using pholoeleclron dlflraction, and 
adsorbed molecule sites using "orientad 
motacula" effects using a commercial 
Instrument takirtg light from the new Synchro- 
tron Radiation Source at the SRC's Dares- 
bury Latwratory. This project Is a collabora- 
tive one with Dr D. Norman of Daresbury 
Laboratory and is also supported by an 
experimental programme using laboratory 
light sources and theoretical computatlona 
at Warwick. 

(3) Low energy Ion sutterlngi shadowing 
Studies of substrate He-f ion scattering 
signals by adsorbed atoms will be used to 
study adsorbate structures and the role of 
local neutralisation effeda In ion shadowing. 

All positions are for three yeara, starting on 
or after 1 Odobaf, 1IM In the initial salary 
range of £5052 to £3725 plus USS benefits. 
Candidates should hold, or eipect to hold, 
a PhD or equivalent and have relevant 
experience, and should send applications ss 
soon as possible to Dr D. P. Woodruff, 
PkyaJca Department, UnlvefOity of 
Wanvlck. Coventfv CV4 7AL. Please 
quota llof. No: M/2A/N/F. 



UNIVERSITY OF GLASGOW 

Department of Biochemistry 
POSTDOCTORAL RESEARCH 
ASSISTANTSHIP 
Applications are invited for a Post- 
doctoral Researcii Assistantship to 
work on the properties of bacterial 
raembrane-bouna dehydrogenases, 
starting on 1 October 1980. Appli- 
cants should have experience of 
enzymology, membranes or elec- 
tron transfer systems. The salary* 
whic^ is provided by an MRC 
grant, will be within Range lA of 
the scale for Research and Analo- 
gous Staff (maximum starting 
salary £5725 plus USS). Applicants 
should send a curriculum vitae 
and the names of two referees as 
soon as possible to Dr C. A. Few- 
son, Department of Biochemistry, 
University of Glasgow, G12 8QQ, 
from whom further details may be 
obtained. 
In reply please quote Ref. No. 



UNiviRsmr OF sr. andrcws 

Dopartmairt of Phyaleloay 4 
Pharmacolosy 



Graduate Research 
Assistant 



Is souflM lor a two yaor project fundod by the 
National Kidney Raaoarch Fund concarnlng 
ttio blochomleal and physiological charac- 
tarlaatlon of 0-adranoracaptora In laolatad 
nephron eoomanta and In renal ttaaua cul- 
ture modela. The poat would suit a graduato 
in btochamlatry, pharmacolog/or phyalology. 
Experionea In call aaporatlon procedurea. 
coll cuNura toehnlquoa and a knowlodpe of 
mambrana receptor eharactarlaatlon would 
be an advantage but are not esaentlal. Thara 
la a poaalblllty tttat the suceeasful candidate 
may raglater for a higher degree. 

Starting aalary C44QS per annum plua auper- 
•nnuctton under USS. 

Applications (two copies preferably In type- 
acripOt Including a curriculum vltaa and tha 
names and addraaaea of three rafereaa 
ahould be aant by 11 Jtily, IMt to the 
MMBlinoMla OMoor. tKo L\ 
< r — a»e %^ WL Ais*ot*a. PHo. 
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Registration Executive 

-a chance to run your own show 



Major Pharmaceutical Company 

Our client is a sizeable and well-respected international company, 
with mtansive UK inlarnts in th* hMllh care field. 

The need is for a Registration Manager to take charge of • tmaU 
department responsible for the registration of both pratcriplion and 
OTC products in the UK and Eire. 

Key featuraa of the appointment include: 

# Conaidarable breadth of experience, ipanning a wide range of 
ethical and OTC product*. 

# GoodMemationaleaniniunieatianawilhapportuoitieaforaoine 



• An attractive, ndgoliaHaaalarvlindicalor around S8.600) with 

generoua addilioiial benefits. 
9 C K c atant prospacti (or promotion on merit. 



^alentmark 

Leaders in Health Care Recruitment 



UK&Eire 



T he post should prove particularly attractive to a Registration Execu - 
tive of two or more year*' standing in a substamial pharmaoeutieai 
company, who now feeis reedy end M» to run his/her own show. 

Our ideal candidate Awould be a pharmacist or life science graduate, 
with good experience of formulation /development worli in addition 
to ragistralion expertiM. and the drive, maturity and communication 
sItMs of a natural manager. 

The successful candidate wM be besed at our cManl^ oper at lonai ■ 
headquarters in a pleasant countryside location in the South where 

attractive low-cost housing is still available 

Please write lor an application form, or telephone il you would like 
to discuss the appointment further before epphfing. Your applica- 
tion would be treated in sirici confidence end no information would 
bf di$efo$e^ lo our clieni tmUfuHil your prior fiermiitlon. 



Dr John Fuliarton, Talentmark Limited, 
King 'House. S-11 Westbourne Grove, 
London W2 4U A. 01-229 2266 (24 hours). 



^ BrentHealttiDistrict 



CmniAL MIDBUSIX HOSPITAL 

Senior Physiological 
Measurement Technician 

required for the Cardiology Oopartment to supervise the 
overall running of Ihe'departinent atld of the EC6 

Technicians. 

The Central Middlesex Hospital is a University Hospital 
with a close association with the Regional Cardiac 
Centre at Harefield Hospital, and has a nrajor pacing 
commitment In its own rlgtit The work of the department 
also includes exercise testing, echocardiography, 24 hour 
monitoring and temporary and permanent pacing 
together with some invasive studies. 

Applicants should have the appropriate quaHfleattons 
and must have some hospital experience. 

AppiieaUon fomM and Job descriptions are availabl* 
from Um Diatriet Paraonnal Dapartment, Central 
MMdlaaox ttoapital, Acton Laao. London NWIt. 
Tall Ml ini oxl WF. 



BRFM.'i HARROU" ARFA Hh'MTH Al'THnRIT^' 



PHYSICAL CHEMIST 
FOR RESEARCH 

As part of the Company's effort in marketing 
research-based pharmaceutical and agrocftemical 
products, the Physical Chemistry section acts as a 
support unit to research and to other technical 
departments. Structural and physico-chemical 
information is provided on now compounds and 
upon existing products. 

The Chemist will join a team, based in our 
Nottingham laboratories, which investigates 
physico-chemical properties of compounds using a 

wide range of analytical techniques. 
Some involvement in developing new experimetitai 
methods will be necessary. 

Applicants, male or female, must hold a godd 
honours degree in Chemistry, a Ph.O. or oquivalont 
rosearel) oxperionco. fH»t doctoral •xporicwic* and 
practical iuiowiedge of tlie use of radio tracers will 
tM an advantage. 

Company t)enefits include profit sharing, 
contributory pension scheme and staff purchase 
privileges. A generous relocation package for 
moving to the Nottingham area is available 
if applicabie. 

Please wrKe or telephone for an application 
form from:- Tom Flower, Employment Manager 
(Tachnical). The BooU Company Ltd., 
Station Street, Nottingham. 

Nottingham 56255 Ext. 243 
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Opportunities in 
Advanced MOS 
Semiconductor 

Technology 

Expansion of our activities in integrated circuits has led to the following 
vacancies for men and women: 

Group Leader 

Pilot Production 

To establish and lead a small team of engineers and operators to be 
engaged in the pilot production of one of the MOS technologies currently 
In development at the GEC Hirst Research Centre. This activity will take 
place in a new fabrication facility presently under construction and the 
Group Leader will be expected to take a leading role in creating and 
maintaining an efficient operating unit. Candidates for this senior position 
must be experienced in MOS device fabrication, have a good working 
knowledge of the latest processing equipment and proven management 
skills. A knowledge of BS9450 procedures would be an advantage. 

Device Physicists 

Recently qualified Graduates (good Honours degrees in Physics or 
Electronics) or PhD's to work on MOS device modelling, design and 
assessment in one of our research teams. Candidates must have a sound 
background in semiconductor physics and be capable of working in a 
multi-disciplinary team alongside LSI designers and wafer processinp 
personnel. 

Epitaxy Technologist/Physicist 

An appropriately qualified graduate, probably a Materials Scientist or 
Physicist, for a leading position in a new project concerned with the 
growth of silicon on sapphire. Previous knowledge of silicon epitaxy 
is desirable, but significant experience in a related field of crystal grow- 
ing could be acceptable. 

Please write giving full details of career to date, or 
apply for application form, to: G. D. Prichard, 
Administration Manager, Ref. P/062, GEC Hirst 
Research Centre, Wembley, Middx HAS 7PP. 
Tel : 01-904 1262 Ext. 210. 



SHETLAND 



A mtdiuin nzad femily Houl situttad 
in th« bMutiful Northern pmrt of 
SiMCland r«quir*t th* following itaff. 
■■r/IUca|>tioni«t 

(Experienced) Salary £S0-00 per week 

Waltor/WaitrM 
Salary £48 00 per week 

Aaaiatant Coek 

Salary £48 00 per week 

Staff will live in and will be provided 

with free food and accommodation. 

T alaplioiia after * p.m. 
Mr Colo, Hlllawicfc M9 or writ* 
Mr Cola. St — nr' i Say Hotel: 
HIHawidi 



WATFORD GRAMMAR SCHOOL 

(1050 boys: 280 in Sixth Form) 

ha* two vacancies in September, for 

MATHEMATICIAN, BIOLOGISL 

both well-quallfled to teach throughout the school, and with 
opportunity at Open Scholarship level. London fringe allowance 
payable (Euston 17 minutes) and possibility of accommodation 
on edge of open country. 

These vacancies could particularly suit candidates direct from 
graduation or research, who are invited to enquire for further 
details. 

Apply to Headmaster, The Grammar School, Watford 
WD1 7JF, giving full details of qualifications and interests, 
together with the names ot two referees. 



UNIVERSITY OF SIERRA 
LEONE 

NJala University College 

The Department of 
Agricultural Economics and 
Extension 

Applications are invited for tiie 
posts of 

(a) PROFESSOR and 

(b) SENIOR LECTURER 
Applicants for post (a) must have 
a PhD in Agricultural Economios 
or equivalent and at least seven 
years experience in teaching and 
research, preferably in Agricul- 
tural PoUcy and/or Extension re- 
lated activities. They should also 
have experience in African Agri- 
cultural Problems with respect to 
policy decisions affecting project 
planning programming and budget- 
ing. The appointee will be respon- 
sible for reorganising and planning 
appropriate curricula for Agricul- 
tural Economics and Rural Exten- 
sion majors. Applicants for post 
(b) must have a PhD in Agricul- 
tural Economics and/or Rural 
Sociology and at least three years 
teaching and five years of researtii 
experience respectively. TTiey 
should have a strong background 
in Agricultural finance and/or 
population related studies. Salanr 
scales (under review): (a) LeSOMU 
Le9250 per annum; (b) Le€246- 
Le7601 per annum (£1 sterling— 
Le2-39). The British Government 
may provide salary supplementa- 
tion in range £11 S32-£14 160 per 
annum (sterling) for married 
appointees or £8S98-£11,226 per 
annum (sterling) for single 
appointees (reviewed annually — 
normally tax free) and associated 
benefits. Superannuation scheme; 
various allowances; biennial over- 
seas leave; family passages; car 
loan. Detailed applications (two 
copies) with curriculum vitae and 
naming three referees to the Seo 
retary. University of Sierra Leone, 
Private MaU Bag, Freetown, Sierra 
Leone, as soon as possible. Appli- 
cants resident in the UK should 
also send one copy to the Inter- 
University (Council, 90/91 Totten- 
ham Clourt Road, London WIP 
ODT. Further particulars may be 
obtained from eitlier address. 



HUFFIILD IMSTITUTI FOR 
MIOICAL RISIARCH 

UNIVIRSITY OF OXFORD 
(en Jehn RadelHIe Heepltal site) 



COT DEATH RESEARCH 



A pott exists for s post-dectoral phyale- 
leglet or pharmaeelealsl to work on the 
prolect "Imporlancs ol sleep and respiratory 
control In post. natal breathlno". The worli 
Involves newly established techniques for 
chronic recording from neural and muscular 
componenta of tlio respiratory system In 
young animels. before and after birth, In 
relation to the control of sleep end breathing. 

Salanr scale: Research Support 1A— £54aS 
pa at 26 years (under review). 

Applications stating age, quallftcatlona and 
giving the names and addreaaea of two 
referees should be sent to; 

Tke Admlnlstralaf. HaflleM laslilirte lor 
Medical Research, HaaJley Way, Mead- 
lixten, Oaloid OX> lOS. 



BIRKBECK COLLEGE 
(University of London) 
Zoology Department 
RESEARCH TECHNICIAN 
(GRADE 3) 

Technician required immediately 
to Join small research team under- 
taking a comparative study of cell 
proliferation in the tissues of 
mouse skin in vivo and in vitro. 
Applicants should possess appro- 
priate qualifications. Permanent, 
superannuated post. Salary on 
scale £4374-£4S72 (under review) 
inclusive of London Weighting, 
according to qualifications and 
experience, to Assistant Secretary 
(Personnel), Blrkbeck College, 
Malet Street, London, WCIE 7HX, 
or telephone 01-580 6622, ext. S29 
for application fomu. 



Cop; i J l.L.„ . U.UI I. Si 



New Scientist 3 July 1980 





Shell Biosdcnccs Laboratory at Sittingbournc in Kent arc looking 
for competent people who are interested in taking an active part in 
S\ N THETIC ORGANIC CHEMISTRY research programmes 
aimed at the identification of new pniducts for agricultural uses. 

We would like to hear from \ ou if \ ou ha\ e some \ ears of practical 
experience and enjoy the challenge of synthc^sising organic molecules 
in the laboratory. If that experience is backed by an HNC or higher 
qualification, it would be an additional advantage. 

In exchange for your expertise and enthusiasm we can offer a g(M)d 
salary, pension fund, splendid location in the Kent countryside, first 
class sports and social amenities and possibly the finest s\nthesis 
laborator\ in the U.K. Help will be given with relocation expenses 
where appropriate. 

If you feel that you ha\c something to oti'er us, please write or 
telephone for an application form to: 

Mrs. I. Br(H)dbank, Personnel Division (N2), Shell Research 
Limited, Sittingbournc Research Centre, Sittingbournc, Kent, 
ME9 SAG. Telephone Sittingbournc 24444 




Physical or 
Inorganic Chemist 

A chemist (physical or inorganic with strong physical interest) 
is required for studies of the factors involved in the 
preparation of synthetic silicas and silicates. The work will 
cover such aspects as growth from solution, changes induced 
by processing conditions and the morphological properties of 
the final product, and will require application of modem 
colloid techniques and powder characterisation methods. 
Extensive contact will be maintained with the production unit 
and developments will be taken from bench scale through to 
pilot operation. 

The preferred qualifications are a PhD or good class 
honours degree plus relevant research experience, with 
particular knowledge of colloid and surface chemistry and 
powder properties. An interest in translating basic concepts 
into practical realities is of major importance. 

The Company operates a progressive salary and promotion 
policy, good superannuation and life cover benefits and where 
appropriate, will assist with removal expenses, legal fees, etc. 

The Laboratory is conveniently situated for access to 
Liverpool, Chester and North Wales. 

Please write for an Application Form, quoting Reference 
PS 693M to: 

Personnel Officer 

Unilever Research Port Sunlight Laboratory 
Quarry Road East, Port Sunlight 
Wirral, Merseyside, L63 3JW 




Unilever 
research 



Pharmacologist 

Huntingdon Research Centre is the largest 
contract research organisation in Europe, 
involved in the evaluation of pharmaceuticals, 
biologicals and agrochcmicals. Our excellent 
facilities and resources are geared to research of 
a high scientific content. 

The Department of Pharmacology requires a 
recent graduate to undertake the 
pharmacological evaluation of novel 
compounds for a wide variety of activities. 
One to two years' experience in industry would 
be an advantage. 

We offer an attractive salary and excellent 
benefits together with relocation assistance if 
required. The Centre is located in pleasant 

countryside with excellent road and rail links to 

Cambridge, London and the Midlands. The area 
is well known for its range of attractive low 
cost housing. 

For an application form please telephone or 
write to the Personnel Officer 
Laboratory Sciences Division, 

Huntingdon Research Centre, 
Huntingdon PE18 6ES. 
Telephone: Huntingdon 890431, 
Extension 325L 



HRC 



Huntingdon Research centre 
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UNITED KINGDOM ATOMIC ENERGY AUTHORITY 

Patents Officer 

A vacancy exists in the Patents Branch of the United Kingdom 
Atomic Energy Authority at Harwell, Oxfordshire. Applications are 
invited from suitably qualified persons interested in training to become a 
Chartered Patent Agent. The minimum academic qualification is a 
Degree or equivalent professional qualification. Preference will be given 
to candidates having a background in electrical or mechanical 
engineering or physics. Although not essential some experience in 
patents work would be helpful. The successful applicant will be helped to 
study for the examinations of the Chartered Institute of Patent Agents 
and eventually for the qualifying examination for entry upon the 
European Patent Office List of Professional Representatives. 

Harwell has a wide range of commercial interests in addition to its 
responsibilities in nuclear research and this is reflected in the varied 
subject matter of inventions and issues considered by a Patents Officer in 
his work. The work will involve carrying out, under the guidance of 
qualified Patent Agents, the normal duties of a Patent Officer, i.e. 
selecting inventions, drafting patent specifications, prosecuting patent 
applications in the UK and overseas, advising scientific and commercial 
staff on patent matters and other aspects of the legal protection of 
modem technological development. 

Harwell is situated in pleasant rural surroundings, and provides its 
staff with many social and sporting facilities. 

Salaries, which are currently under review range from £4495 to 
£10,220 depending on age and experience. 

For application form please write to: Isabel Pratt, 
Personnel Department 'A', A.E.R.E. Harwell, DIDCOT, Oxon, 
OXll ORA or telephone Abingdon (0235) 24141 extension 2058. 



Research Scientists 

Switzerland 

We have vacancies in our Zurich Research Laboratories for a 



Physical Chemist 



with a good background in cliemistry and spectroscopy or surface science to study 
basic reactions In plasma etching. 



Materials Scientist 



with interest and/or experience either in characterising materials and thin films for SI 
integrated circuit technology or preparative inorganic chemistry. 

Our laboratories employ a closely interacttng group of 18 graduate scientists. Both 
positions will involve working in contact with our main research facility in Princeton. 
N.J.. USA. Zurich is a pleasant city, well placed for open-air activities such as 
mountain hiking, skiing and sailing. 

Interested applicants, with a higher degree, should apply in confidence, stating 
experience and qualifications, to : 

Director of Research, 
Laboratories RCA Ltd., 
Badenerstrasse 569, 
8048 Zurich, Switzerland. 



UNTVERSITY OF 
UVERPOOL 

Department of Metallurgy 
and Materials Science 
EMBRITTLEMENT OF 
STEELS 

Applications are invited for a post 
doctoral Senior Research Assis- 
tant/Research Associate to carry 
out research on intergranular em- 
brittlement mechanisms in ferriOc 
steels. This topic has direct rele- 
vance to the integrity of steel 
components in engineering struc- 
tures, particularly in the field of 
energy production. The project is 
financed for two years and is sup- 
ported by the UKAEA at Harwell. 
The person appointed will work in 
association with Professor B. L. 
Eyre at Liverpool and Dr B. C. 
Edwards at Harwell. He will be 
expected to spend periods at 
Liverpool and Harwell and will 
have access to a range of sophis- 
ticated equipment including sur- 
face analysis instruments, micro 
analytical electron microscopes 
and servo hydraulic test machines. 

Initial salary will t>e on the scale 
£5,052-£6,736 per annum. 

Application forms and further 
particulars may be obtained from 
the Registrar, The University, PO 
Box 147, Liverpool, L69 3BX, by 
whom completed forms should be 
received not later than 1st Septem- 
ber, 1980. Quote Ref. RV/450/NS. 



D«p«rtm»ilt off NuclMr Msdicln* 
and R«dlolMtop«« 

MEDICAL PHYSICS 
TECHNICIAN GRADE lY 

Th« Deoarlment provldet service* to the 
City Jt Hackney DittricI from the base unit 
and a tub-department at Hackney Hospital: 
Equipment includes (our Gamma Cameras, 
a recllllnenr scanner, a whole body counter 
and an emission tomograph. A work rota 
scheme is operated and the successful 
applicant will participate In the operation of 
imaging equipment, the preparation of 
radiopharmaceuticals and In radiation 
protection duties. 

QUALIFICATIONS: ONC or equivalent 
(Study leave may be granted for higher 
studies). 

SALARY : £4280-£5604 pa. Inc). LW. 

Further Information available from Dr A. T. 
Elliott on W Wl W W , Extonslon KM. 

Application forma available from Mloo T. 
Sfshani. Personnel Oeputment, in 
wffltln gj o r talophono tl-Wt-WW. IxtoiH 
•toil B71. Please quote reference number 
PTB/77 In all communications. 



UNIVERSITY OF 
LIVERPOOL 

Department of Inorganic, 
Physical and Industrial 
Chemistry 

Applications are invited for the 
post of 

DEMONSTRATOR/SENIOR 

DEMONSTRATOR 

in the Department of Inorganic, 

Physical and Industrial Chemistry. 

The initial salary will be within 
the range £4,402-£6,399 per annum. 
The post is tenable for a fixed 
term of twelve months in the first 
instance, from 1st October, 1980. 

Applications, together with the 
names of three referees, should be 
received not later than 17th July, 
1980, by The Registrar, The Uni- 
versity, P.O. Box 147, Liverpool, 
L69 3BX, from whom further par- 
ticulars may be obtained. Quote 
Ref. RV/462/NS. 



■URKAUreCH 
(SCIENTinC STAFF 
AGENCY) 

Top jobs for ONC/HNC/HNO; 
AIMLT BSc (Chcm; Phyi; Biol/ 
li*d. Lab. subjects; Elcctronica 
and liatallurgy.) 

Immadiata vacanciai for Paint, Ink 
and Surfaca Coating Tachnolof iits. 
Wa find you tha job fraa of charga. 
T*l:tl-m«2SI. 
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Practical Product 



Development 



c. £10,000 



Our client is part of a major food group, which has developed 
modern, highly automated product handling operations at a new 
plant. The rapid growth and success of this young company has 
been the result of continued development and extension of their 
present product range. 

They now wish to add new products to their existing range and 
need a Scientist with a degree in chemistry/chemical engineering/ 
food sciences to join their product development team. You 
would be principally involved in developing new technologies 
and innovative product concepts for the 'KO's and "yO's. 

This is an opening for a progressive thinker who has the drive 
and initiative to put his/her ideas into action. Though probably in 



Austin 





NOTTINGHIMSHIRE «RU mm AUTHORITY (T) ^ 

CEnTRA 

TTincMm»H 

DISTJMi^ 



HARLOW WOOD 
ORTHOPAEDIC HOSPITAL 
ORTHOTICS CENTRE 

Applications are Invited for the post of 

PRODUCTION MANAGER/ 
BIO-ENGINEER 

(Senior Scientific Officer Grade) 

for this Orthotics Centre being developed on the 
foundation of an existing Appliance Workshop in response 
to recommendations of a Regional Working Party. The 
person appointed will be closely involved In developing the 
Centre, moving its base to a new site within the hospital, 
equipping and developing techniques. Relevant research and 
development will be encouraged. 

Candidates should preferably be graduate Bio-Engineers with 
experience of production management techniques (but 
applications may be considered from non-graduates whose 
experience and background justify it). Appointment to the 
Senior grade requires a period of postgraduate experience; 
full-time postgraduate scientific study may count towards 
part of this. In the absence of such experience initial 
appointment to a lower grade may be considered 

Application form, job description and further details 
of this important post from the District Personnel 
Officer, Central Nottinghamshire Health District, 
Oak Bank, Crow Hill Drive, Mansfield, Notts. 
Tel: Mansfield (0623)22515 Ext. 485 to whom 
completed application forms should be returned by 
16 July, 1980. 



Home Counties 



your 2U°s, you will have experience gained in either the food or 
drug industry, ideally associated with dry powdered products. A 
knowledge of such aspects as spray/freeze drying and 
agglomeration would also be highly relevant. 

In addition to a negotiable salary, generous benefits will be 
offered including relocation expenses (where appropriate). 

If you are a scientist whose ability is being wasted and there is 
little or no scope for implementing new ideas, then we suggest 
you investigate further this company with a more enlightened 
approach to product development. 

Please apply with personal and career details to position 
number AEP 238, Austin Knight Limited, 66a High Street, 
Egham, Surrey, TW209EY. 

Applications are forwarded to the client 
concerned, therefore companies in which you I ^\|^ 1 
are not interested should be listed in a covering I iohan> | 
letter to the Position Number Supervisor. Vim 



Research into 
Allergic Disease 

A graduate with an interest in the release of the mediators of 
allergic reactions is required to join a team of scientists 
attempting to develop a medicine for use in allergic diseases. 
Applicants should have a first or upper second class Honours 
Degree, preferably with a PhD, and must be able to demon- 
strate proven research ability. It is anticipated that this 
position will be attractive to a scientist who has a first degree 
in a biochemical subject and/or who has carried out doctoral 
level work in an appropriate aspect of biochemistry, and who 
wishes now to specialise in the biochemistry of allergic 
diseases. 

The Project Is based at the Biosciences Research Centre 
pleasantly located near Epsom Downs. A competitive salary 
is offered together with a non-contributory pension scheme, 
free life assurance and subsidised staff restaurant. Flextlme 
is worked at this Site. 

For an application form please contact the Site Personnel 
Manager, Beecham Pharmaceuticals Research Division, 
Biosciences Research Centre, Great Burgh, Yew Tree 
Bottom Road, Epsom, Surrey KT18 5XQ. Telephone: 
Burgh Heath 53344 (ext. 2207). Closing date: 17 July. 

Beecham 

■i Pharmaceuticals <m 



Co|.. , 
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Laboratory 
Technicians 



At G. D. Searle we are involved in exciting research and development work 
with our main emphasis on our expanding interferon project. We currently 
have several openings for Technicians at all levels, and would be interested 
to hear from those with qualifications ranging from 'O' levels to HNC in 
biological subjects. 

Biology Department 

A Technician is required to provide a tissue culture service for the Virus 
Research Group, and to assist in the evaluation of antiviral drugs in 
biochemical, cell and animal studies. Experience in microbiology would be 
an advantage. (Ref T/R30) 



Biophysics Department 



We require a Technician to investigate blood diseases at the molecular level. 
Experience in a biochemical laboratory is essential, preferably in the 
preparation and analysis of proteins and cellular membranes. (Ref T/R11) 



Interferon Department 



We are looking for a Technician to operate the Interferon purification 
process. Experience with sterile handling and protein purification techniques 
would be preferred. (Ref T/R1S) 



Junior Technician 



A Junior Technician is required to assist in testing Interferon. Training will 
be given to those with no previous laboratory experience. (Ref JT/R15) 

Sterile Products Development Department 

We require a Technician to assist in the manufacture of sterile products. 
Previous experience is not essential. (Ref T/R04). 
We offer attractive salaries which are negotiable according to age and 
experience, and conditions of employment include 4 weeks' holiday, 
contributory pension fund, private health insurance scheme, 
subsidised cafeteria, and sports and social club. 

Male and female applicants are invited to obtain application 
forms from Miss D. Wardman, Assistant 
Personnel Officer, Searle Research & 
Development, Lane End Road, Sands, 
High Wycombe, Bucks. Tel: High 
Wycombe 21124 extn 3374. Please 
quote appropriate reference number. 




TECHNOLOGIST 



EAST MIDLANDS 



c£5000 



□ 



We are an international company with ten factories located in the United 
Kingdom, manufacturing quality clay facing bricks. 

At our unit in the East Midlands we are looking for a technologist either male 
or female to work in a technical environment. Current topics relate to aspects of 
quality, process control and product development. 

Candidates should be aged between 22 and 57 years and possess a formal 
qualification in an applied science. Relevant industrial experience would be an 
added advantage. 

Applicants must be able to demonstrate the ability to work individually and 
within a team. 

This position IS expected to provide excellent opportunities for career 
development of the type associated with a sound public company. Benefits 
include assisted membership of BUPA, a contributory pension scheme and free 
life assurance. 

Please write in the first instance giving details of age, experience and 
qualifications to:- 

RTaylor.Manpower Developmeot Manager. Ibstock BuiMing Products 
Limited, Aldridge, West MidiaiKls WS9 STB. Alternatively telephone 
Mrs. Kathleen Harris on Aldridge 52211 (reversing charges) for an 
appfication form. 



IBSTOCK 



UNIVERSITY OF GLASGOW 

Departments of Chemistry and 
Virology 

Applications are invited from 
CHEMISTS 

with several years of postdoctoral 
experience to Join a small group 
involved in the study of a poten- 
tial antiviral compound. The work 
is funded by the National Re- 
search and Developmental Cor- 
poration and will be jointly 
directed by Dr J. F. Szilagyi (De- 
partment of Virology) and Dr D. 
D. MacNicol (Department of 
Chemistry). The successful appli- 
cant will be engaged both in the 
isolation and the structural eluci- 
dation of the active agent. Experi- 
ence in separation techniques and 
spectroscopic methods is essen- 
tiaL 

The appointment will be for one 
year, starting on 1 Septemljer, 
1980, or soon after. Salary will be 
within Range lA of the salary 
scales for Research and Analogous 
Staff (£5052-£7073), with placement 
at a point appropriate to age and 
experience. 

Applicants should send, as soon 
as possible, a curriculum vitae and 
the names and addresses of two 
referees to Dr D. D. MacNicol, 
Department of Chemistry, Univer- 
sity of Glasgow, Glasgow, G12 8QQ. 

In reply please quote Ref. No. 
4681N. 



THE ROYAL VETERINARY 
COLLEGE 
University of London 

Divifion of Paraclinicml StudiM 
DEPARTMENT OF 
MICROBIOLOGY ft 
PARASITOLOGY 

VIROLOGY 
TECHNICIAN 

wich loma experience ind/or a degree in 
Microbiology required from July for 
18 month! in the first instance to 
assist with grant-aided studies of the 
pathogenesis and immunology of 
herpesvirus infections of animals, 

fiarticularly the horse. Opportunity for 
urther training if required. 

The appointment will be at Grade 3 or 
4. according to qualifications and 
experience. 

Salary scalu: £4374 to £4872 pa 

£4728 to £5325 pa 
inclusive of London Allowance 

Application form obtainable from 
Aseiatant Socretary (Pcraonnel) 
The Royal Veterinary College, 
Royal Callage Street, London 
NWI OTU (0l-3S7-2>n Ext. IM) 



TECHNICIAN (GRADE 3) 

required in Department of Chemis- 
try, University of Reading, mainly 
to assist technician in diarge of 
Physical Chemistry Laboratory in 
preparing the laboratory for under- 
graduate classes and giving a seiv 
vice to undergraduates during 
classes. Training in assistance to 
research groups in Physical 
Chemistry will be given. ONC, SLT 
or equivalent qualification desir- 
able. Salary in scaU £3594-£4092 
per annum (under review). Apply 
with full details of qualifications 
and experience and the names of 
two referees, quoting Ref: TS29A 
to Personnel OiBcer, University of 
Reading, WhiteHnlghts, Reading 
RG€ 2AH. 

JUNIOR MEDICAL ~~ 
LABORATORY SCIENTIFIC 
OFFICER 

GRADE A or B, required to help 
in laboratory investigation of 
patients with skin inflammation. 
Please send details of qualifica- 
tions, previous experience, and 
names and addresses (including 
telephone numbers, if possible) 
of two referees, to Dr A. Kobza 
Black, Profeseorial Unit, Institute 
of Dermatology, Homerton Grove, 
London E9 6BX. 
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Mass Spectroscopist 

Shell Research Limited have a vacancy for an experienced chemist, specialising in 
organic mass spectrometry, to work in the Analytical Chemistry Division of their 
Biosciences Laboratory at Sittingbourne Research Centre in Kent. 

\'ou will lead a team providing an analytical service to the Re-search Centre and 
specialising in the operation of high resolution mass spectrometers w ith associated data 
prcKcssing equipment. The instruments available include a Kratos/AKI MS 30 double 
be-am, double focusing mass spectrometer and an ultra-high resolution Kratos/AEI 50 
mass spectrometer, both coupled to gas chromatographs and linked to a \G .Multispec 
data handling .system. Procurement of further equipment is under consideration. 

You should be a graduate, preferably PhD, with several yL>ars involvement in high 
performance mass spectrometr) and w ith experience of soft ionisation techniques and 
MS data processing. The post requires the ability to incorporate new ideas and 
technology to improve the technical capability of the facilit\ . 

We will offer a competitive salar\ and assistance will be given w ith relocation expenses 
where appropriate, ^ou will be able to join our pension fund, enjo\ flexible working 
hours and work in well-equipped laboratories situated on our 450 acre farmland site. 
There are also excellent facilities for sports and social activities. Please write or telephone 
tor an application tbmn to: 

Shell Research Limite-d, (N2) Recruitment Division, PNKI-'2t, Shell Centre, London 
SF.i 7N A. Telephone oi-<)34 2948. 




RESEARCH CHEMIST 

FILTRONA LIMITED 

leading suppliers of filters and instrumentation to the 
tobacco industry, require a RESEARCH CHEMIST for 
their laboratories in Wembley. 

The work involves basic and applied research into 
tobacco smoke filtration using a range of modem analyti- 
cal and physical techniques. 

The successful candidate will be in his/her early twenties, 
have an honours degree in chemistry, and be able to 
demonstrate a high degree of practical ability. An interest 
in mathematical modelling would be considered an 
advantage. 

A highly competitive salary is offered together with 
opportunities for advancement. 

Benefits include 21 days holiday, a superannuation 
scheme with free life assurance, a subsidised restaurant, 
and a sports and social club. 

For further details and an application form, please write 
to: 

Mr P. Andreas 
Group Leader, Research 
FUtroaa Limited 
30/31 Abbey Estate 
Mount Pleasant 
Alperton 

Wembley, Middlesex HAO IRE. 




Burmah fcastnH 



Research Chemist 

Burmah-Castrol Company it mainly known in the U.K. 
for its range of Cattrol Lubricants and Burmah Petrols. 

A vacancy has arisen for a Research Chemist with 
both practical and theoretical experience of • 
fundamental chemical analysis to work in the 
Analytical Section of the Refinery Research Laboratory. 
Reporting to the Section Head responsible for 
analytical instrumentation, the job holder will have 
responsibility for developing laboratory analytical 
tecnniques, related to Refinery and other Company 
products. This analytical work is of increasing 
importance because of health and safety 
considerations. * 

Applications are invited from Graduate Chemists 
with the necessary experience In Chromatogrophy 
(HPLC, Gas and Liquia, Thin Layer) and Spectroscopy 
(Ultra Violet and Infra Red). 

This position would suit a Chemist with the correct 
theoretical background, in his or her middle or late 
twenties. 

Salary will be linked to both quolificotions and 
experience but forms only part of extremely attroctive 
terms and conditions of employment to include four 
weeks' holiday, non-contributory pension scheme and 
other large company benefits. Consideration will be 
given to relocation expenses where appropriate. 



iplications from both men and women are welcome. 
Please write or telephone for application forms to 
Mr. M. A. Sharpe, Personnel Manager, 
Burmah Castrol Company, Ellesmere Port, 

South Wirral, Cheshire. 
Telephone No. 0S1 -355 3737 Extn. 2066 



Burmah fcastmt 
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ELECTRONIC ENGINEERS 
AND PHYSICISTS 

Outstanding 
Research Opportunities 

THORN EMI's Central Research Laboratories at Hayes, Middlesex have 
many firsts to their name. Here was developed the first high definition 
broadcast television systeni, the first airborne reconnaissance radar, the 
first stereo disc system and, more recently, the first CT X-Ray Scanner for 
which its inventor Dr Godfrey Hounsfield, was awarded the Nobel Prize. 

In order to achieve more firsts we currently need Electronic Engineers 
and Physicists with a good degree and an innovative approach to 
advanced research. 

The successful applicants will be involved in stimulating projects in 
oneormoreof thefollowingareas:- 



MICROPROCESSOR CONTROL SYSTEMS 
HIGH FREQUENCY/MICROWAVE SYSTEMS 
SIGNAL ANO IMAGE PROCESSING 
OPTICAL ELECTRONICS 
POLLUTION SENSING 
SOLAR MATERIALS 
MAGNETIC MATERIALS 



VIDEO TECHNOLOGY 
VACUUM DEVICE TECHNOLOGY 
THERMOPLASTIC MATERIAL APPLICATIONS 
DIGITAL AND COMPUTER BASED SYSTEMS 
ULTRASONIC UNDERWATER IMAGING 
HIGH VOLTAGE ELECTRICALSYSTEMS 
AND THEIR ASSOCIATED ELECTRONICS 



Salary and career development properly reflect the Company's very 
high regard for creative scientific brainpower and experience. Equally 
generous fringe benefits are provided including relocation expenses 
where appropriate. 

If you can demonstrate a record of success in your career to date and 
wish to be considered for one of these vacancies, write in confidence to: 
Neil Robotham, Personnel Department, THORN EMI Limited, 
135 BIyth Road, Hayes, Middlesex ortelephone him on 01-573 3888 
ext. 3016. 



THORN EMI 



CENTRAL 

RESEARCH 

LABORATORIES 



THE UNIVERSITY COLLEGE OF 
WALES 
ABERYSTWYTH 
DEPARTMENT OF FHYSICS 

Applications are invited for the post of 

RESEARCH 
ASSOCIATE 

wichin the Upper Atmosphere Group 
to work on > project involving analysis 
of data from the European Incoherent 
Scatter (EISCAT) facility and ancillary 
experiments in investifations of atmos- 
pheric sravity waves. 
Candidates should have a PhD in 
Atmospheric Physics or equivalent 
research experience and an interest in 
computer modelling would be an 
advantage. The post has been funded 
by the SRC until September 1982 at a 
salary wichin the Range £5052 to £6399 
per annum (interim scale effective I 
ApHI 1980). 

Applications, including curriculum vltM 
and the names of two referees should 
be sent by 1 1 July 1910 to ProfMsor Sir 
OranvilU Barnon, FRS, Department 
of Physics, University College of 
Wslea. PenglatSv Abery s ^inr t h, 
Dyfed. 



I 
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M.R.C. CLINICAL RESEARCH CENTRE 
(NORTHWICK PARK HOSPITAL) 
WATFORD ROAD, HARROW, 
MIDDX. HA1 3UJ 

TECHNICIAN/ 
JUNIOR TECHNICIAN 

There is a vacancy for a Technician/Junior Technician to assist in 
studies of the interaction between the anaesthetic gas nitrous oxide 
and vitamin B12. The work is financed by a grant from British Oxygen 
Company and will last for two years. The post will be administered by 
the Division of Anaesthesia of the Clinical Research Centre, Medical 
Research Council, but the studies are collaborative between the 
Divisions of Anaesthesia, Aematology and Comparative Medicine. 

The main task will be the controlled exposure of rodents to trace 
concentrations of nitrous oxide but the successful applicant will be 
encouraged to take over some of the laboratory assays of B12 activity. 

Potential applicants should first discuss this appointment with Dr J. F. 
Nunn (01-164 5311 Ext. 2406) before applying to Mr A. Marinn (Ext. 
2tSS) for an application form, quoting Ref. 101/2/BOC. Closing date 
18 July, 1960. 



THE AUSTRALIAN 
NATIONAL UNivcMrnr 

Application! are invited from suitably 
qualified persons for appointment to 
tlie following positions: 

RESEARCH SCHOOL OF 
PHYSICAL SCIENCES 
DEPARTMENT OF SOLID 
STATE PHYSICS 

FELLOW/SENIOR 
FELLOW 

The University wishes to make a 
tenured appointment in 1981 at the 
level of Fellow or Senior Fellow in the 
field of high resolution optical spectro- 
scopy of solids. The Department has 
two lasers (c.w. and pulsed) with 
associated dye lasers, and is well* 
equipped for studies in all aspects of 
solid sute spectroscopy (EPR, Moss- 
bauer, ultraviolet, visible and infra-red). 
There are also research programmes in 
metal physics and the thermal proper- 
ties of condensed matter. There are 
supporting mechanical and electrical 
workshops and excellent facilities for 
materials preparation. 
CLOSING DATE: 15 AUGUST I9t0. 
SALARY on appointment will be in 
accordance with qualifications and ex- 
perience within the followins ranees: 
Senior Fellow $A26 622>$A3I 030; FeU 
low $AI9&4S-$A26 586 pa. Present 
exchange rate: $AI: UK '49NP. 
TERM OF APPOINTMENT— five 
years with possibility of reappointment 
to retiring age. 

Reasonable appointment expenses are 
paid. Superannuation beneflu are 
available for applicanu who are eligible 
to contribute. Assistance with finding 
accommodation is provided for an 
appointee from outside Canberra. The 
University reserves the right not to 
make an appointment or to make an 
appointment by invitation at any time. 
Prospective applicantt should first 
obtain further particulars from the 
Association of Commonwealth Uni- 
versities (Appts). 36 Gordon Square, 
London WCIH OPF. 



UNIVERSITY OF WARWICK 

RESEARCH TECHNICIANS 

The Department of Biological 
Sciences has several vacancies for 
Research Technicians in the cloro- 
plast development, animal develop- 
ment, microbiology and viroloev 
groups. Successful candidates will 
work under the direction of a 
senior scientist on specific research 
projects using modem experi- 
mental techniques and instrumen- 
tation of molecular biology, e.g. 
nucleic acid biochemistry, gene 
cloning and tissue culture. The 
posts are for contract periods of 
one to five years. Applications 
are invited from graduates and 
others with appropriate qualifica- 
tions in biochemistry and/or micro- 
biology. Salary on either the 
Technician Grade 2B scale: £3381- 
£3849 per annum or Grade 3: 
£3594-£4092 per annum, depending 
on qualifications and experience. 
Apply by letter giving full details 
to the Personnel Otnce, Univer- 
sity of Warwick, Coventry CV4 
7AL, quoting Ref. No. 42/T/80/F, 
within six da^s of the appearance 
of this advertisement. 



CENTRAL PUBLIC HEALTH 
LABORATORY 

DIVISION of MICROBIOLOGICAL 
REAGENTS and QUALITY CONTROL 

JUNIOR MEDICAL 
LABORATORY 
SSIENTIFIC OFFICER 

Candidates must have two science *A' 
levels. ONC in Sciences or a suitable 
degree. 

Work could include Bacteriology. 
Serology and Virology and training for 
necessary exams and state registration 
after an appropriate time. 
Applications to Personnel Officer, 
Central PMblic Hmlth Laboratorv. 
Colindmla Av*nu«. CoUndal* NW9. 
T»laphon« 01-205 7041. 
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Unilever 



Mutagenicity 
Assistant 



(Ref. CH-550A) 



Our Environmental Safety Division has a 
vacancy for a Mutagenicity Assistant. 

The job holder will be involved in the 
testing of materials of interest to Unilever 
for bacterial mutagaiicity. This will involve 
the organisation and implementation of the 
Ames test and the utilisation of other tests to 
meet special requirements. 

Candidates for this post must have a degree 
in the Biological Sciences or preferably in 
Genetics/ Microbiology. 

The Colworth Laboratory is located on a 
very attractive 1200 acre country c-state ten 
miles north of Bedford. Salaries and fringe 
benefits are at a level expected of a large 
international company and include assistance 
with moving expenses where appropriate. 

Pli'osc write giving details oj career history and 
quoting refcraice number to:- 

MissJ. Kenny, 
Recruitment & Career 

Development Manager, 
Unilever Research, 
Colworth Laboratory, 
Colworth House, 
Sharnbrook, 
Bedford MK44 ILQ. 



THE GRASSLAND RESEARCH INSTITUTE 
HURLEY, MAIDENHEAD, BERKS SL6 SLR 

COMPUTER PROGRAMMER 

To work within the Computing and Data Section of the Blo- 
mathematics Division. The section is responsible for computer 
services in support of the Institute's research programme, 
which is concerned with improved animal production from 
grass and other forage crops. 

The officer appointed will develop new software for general 
use and for application in agriculture and biological research. 

Computing facilities include a Honeywell 72S terminal link to the 
iCL 4/72 system at Rothamsted and a local PSP8E, FORTRAN 
being the most widely used language. 

QUALIFICATIONS: An appropriate degree, HNC or equiva- 
lent with experience or an honours degree and a good general 
knowledge of computer science. Experience on a scientific or 
technical environment an advantage. 

The appointment will be In the SCIENTIFIC OFFICER or 
HIGHER SCIENTIFIC OFFICER grade. 



SALARY 



SCIENTIFIC OFFICER £3591-£5486 
HIGHER SCIENTIFIC OFFICER £5097-£6737 



Point of entry dependent on qualifications and experience. At 
least 5 years relevant post-quallfying experience would be 
required for the higher grade. 

Applications to the Secretary with curriculum vltae and the 
names of three referees and quoting 9/G/S2 by 16 July, 1900. 



Organic 
Chemist 



Searle Pharmaceuticals is a division of the multi- 
national company G.D. Searle. At our modem 
factory in Morpeth, Northumberland we 
manufacture a range of mainly ethical products 
for both home and export markets. 
Due to internal re-organisation a vacancy has arisen 
for a chemist to join a small and very successful team 
working on the technical supervision and 
improvement of the chemical processes used in the 
manufacture of our drug products. 
This is a challenging position involving work on the 
plant and in the laboratory and will provide an 
excellent opportunity for a bench chemist with 2 to 3 
years experience of practical synthetic organic 
chemistry to develop his or her skills within the fields 
of manufacturing and project management. You 
should be educated to 1st degree level, but higher 
qualifications could be advantageous. 

The work entails close involvement with the chemical 
production plant so a double-day shift-system. 
Monday to Friday is in operation. An attractive 
salary/benefits package including shift allowance will 
be offered and assistance with re-location is available 
if required. 

Please write in the first instance tor- 
Mr. CM. Whitney. Personnel Manager, 
Searle Pharmaceuticals. Whalton Road, 
Morpeth, Northumberland. Tel: Morpeth 514311. 



1^ 




MEDICINES TESTING LABORATORY 

Hicrobiologist - HSO/SO 

Applications are Invited for a position within the 
Microbiological Section of the Medicines Testing 
Laboratory to join a team of scientists engaged in 
microbiological investigation of pharmaceutical pro- 
ducts. 

Applicants should possess a 1st or 2nd Class Honours 
Degree in the Biological Sciences (or equivalent) with 
specialist knowledge of Microbiology. 

In addition, the successful candidate is expected to 
have had a minimum of 5 years industrial experience 
preferably in the pharmaceutical industry. 

The appointment will be either on the scale of the 
scientific civil service, or depending on qualifications 
and experience. 

Application forms and further deuils are obuinable 
from: — 

Dr E. B. Mullock. 

Head Designate, 

Medicines Testing Laboratory, 

The Pharmaceutical Society of Great Britain 

36. York Place, EDINBURGH EH I 3HU. 
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Industrial 
Chemist 

Nfctalmxking Lubricants 



of the specialty is of key impwrtance, as is 
laiowledge of manufacturing and process/ 
quality control. 

The post is laboratory based, but con- 
siderable customer liaison will be necessary. 

Salary will fully reflect the value placed 
on the appointment, and a wide range of 
valuable benefits includes a company car 
and appropriate relocation expenses. 
There will be considerable opportunity for 
career development. 

Please write, with brief relevant details, 
to Position Number ABI 564, Austin 
Knight Limited, Tricorn House, 51-53 
Hagley Road, Edgbaston, Birmingham 
316 8TP. 

Applications are forwarded to the 
Qient concerned, therefore Companies in 
which you are not interested should be 
listed in a covering 
letter to the Position 
Number 
Supervisor. 





Over the last decade our client has estab- 
lished a leading position in its specialist 
marketing field. Now, in a calculated bid 
to extend its base, the company is com- 
mencing a new product venture aimed at 
capturing a substantial share of the 
growing cutting oils and rust preventive 
market. 

As a first step, it is necessary to appoint 
an experienced industrial chemist to 
supervise the technical aspects of the 
operation. 

The man or woman appointed will be 
responsible for the development of 
formulations for a wide range of appli- 
cations and will therefore possess specific 
expertise. Formal qualifications are 
desirable, but a sound practical knowledge 

Austin 
Adverting 



Creative €ngin€€rs 
and Scientists 

The New Product Development Unit is expanding in new areas of 
development. The work provides challenging opportunities in problem 
solving, working in multi-disciplinary teams developing the 
telecommunication products of the future. 

Vacancies exist for Engineers or Scientists with knowledge of 
electronics. Candidates should have an appropriate degree and at least 
2 years' related experience. 

The jobs are located on the Herts/Essex border Competitive, 
attractive salaries and good fringe benefits are offered. 

To apply write or telephone: Christine Hall, NPDU, Standard 
Telephones and Cables Limited, 3 West Road, Harlow, 
Essex CM20 2BTTei: 0279 39851 Ext. 221 



STC 



HEAD PLANT BREEDER 

Our company is seeking the em- 
ployment of a professionally quali- 
fied Plant Breeder, preferably witli 
PhD, to plan and develop a 
specialist plant breeding section 
within our agricultural research 
and development programme 
domiciled at Kimihia Research 
Centre, Lincoln, Christchurch, New 
2ie aland. 

The principal responsibilities will 
be to mitiate and progress wheat 
and herbage programmes but 
there will also oe some involve- 
ment with other crops. 

The scientist we wish to attract 
should have the capability t» 
determine and direct our total 
plant breeding programme and 
delegate, as appropriate, respon- 
sibibty to our agronomy staff. 

This is a new position in a 
rapidly developing area of the 
New Zealand Seed Industry. Our 
expansion in plant breeding will 
necessitate the erection of new 
buildings alongside our existing 
research facilities and the success- 
ful applicant will be involved in 
plannmg these new premises. 

This is an exciting opportunity 
for a scientist with ambition to 
join a progressive large national 
company which has made a com- 
mitment to develop an effective 
plant breeding programme. 

There will be ample opportunity 
for travel and a generous salary 
and benefits will be negotiated. 

Applications will be treated in 
confidence and should be directed 
in writing to NZ Manager, Grain 
A Seed Division, Wrightson NMA 
Limited, PO Box 939. Christchurch, 
New Zealand including personal 
details, qualifications, work ex- 
perience and references. 



UNIVERSITY OF DUBLIN 
Trinity College 



EXPERIMENTAL 
OFFICER 

(Department of Phjiict) 

Applications are invited for the above post 
from candidates with an appropriate 
degree or equivalent recognised technician 
qualification. Candidates should have 

experience in the decign, operation and 

repair of advanced electronic equipment, 
preferably that used in Physics Depart- 
ments. 

Salary Scale:— £S202-£6409 pa (under 
review). 

Appointment will be made at a point 
commensurate with the quaUAcatioas and 
experience to date of the suocessAU 
candidate. There is a non-contributory 
pension scheme. 

Application forms may be obtained flrom: 
Tbe Staff Office, 
West Theatre, 
Trinity CoHece, 
Dublin 2. 

Tel. T72941, ext. 1T75. 

Tbe closing date for receipt of appticft- 
Uons will be WedncMlay. 23 July, IMO. 




HARROW SCHOOL 
R*quir« 

Senior Labormtory 
Technician 

for School Chamittry Liboracory. 

Salary £4500 pa. Accommodfttlen Co be 

discuttod. 

Apply in writing to Mr T. O. HerMy, 
Harrow School, 5 Hi eh Street, 
Harrow, MiddloMX HAI or 
telophona 0I<M4 1934 afcamoon* or 
avenings. 



FIELD CENTRE 

requires adaptable, energetic 
kitchen assistants. Full board and 
lodging, low wages and oppoi^ 
tunities to Join in all centre acU> 
vities. Apply: Preston Montford 
Field Centre, Montford Bridge, 
Shrewsbury. 
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Three 

shift 

chemist 



There are vacancies in our 
Quality Control Laboratory 
for Chemists to work on a 
three shift system. The work 
involves chemical analysis 
and testing of raw materials, 
semi -processed solutions 
and finished products. 
Applicants should have an 
HNC/ONC or equivalent in 
chemistry and ideally have a 
background in analytical 
chemistry. Familiarity with 
GLC, IR, UVA/isible 
procedures and an 
understanding of classical 
analytical techniques would 
be an advantage. 

The positions attract 
competitive salaries and 



company benefits include 
four weeks annual holiday 
contributory pension 
scheme and free life 
insurance. 

For further details please 
write or phone:- 
Pamela Sabel. 
Personnel Officer, 
Travenol Laboratories Ltd., 
Caxton Way Thetford, 
Norfolk. Telephone: 
(0842) 4581 ext 328. 




TRAVENOL 



Travenol -saving life is our business 



PRODUCT DEVELOPMENT 
EXECUTIVE 

c. £8000 

A vacancy exists in tiie Research & Development Department 
of John Player & Sons for a Scientist as a 'Product Development 
Executive'. In this role he/she will be a member of a team 
developing new products and improving existing ones and will 
be particularly concerned with the physical and chemical 
properties of tobacco which contribute to the specification of a 
quality product. 

The job will require establishing close working relationships 
with Brand Management, Consumer Research personnel as 
well as groups within Imperial Tobacco Limited's research 
organisations. 

The successful applicant is likely to be a University graduate in 
chemical or applied science, and have had several years post- 
graduate research experience associated with natural products 
in a Consumer Products Industry. 

There is a range of Company fringe benefits including assistance 
with re-location expenses where appropriate. 

Applicants are invited to write with full CV to Richard Ashley, 
John Player & Sons, Nottiiigham. 



Junior 

Biochemist/ 

Biochemist 

Smith Kline & French Laboratories Limited is the U.K. 
subsidiary of the international SmithKline Corporation 
whose interests include the research and manufacture of 
pharmaceuticals. The company's Research Institute 
presently operates in Welwyn Garden City, but over the 
next few years will t)e moving a few miles to newly kxjilt 
laboratories at The Frythe, Welvi^yn. 

We now have a vacancy for a Biochemist in our Metabolic 
Biochemistry Departnnent to work in thte field of drug 
metabolism studies. Candidates should tie studying or 
have studied for an HNC/D in Biological Sciences or 
equivalent Previous laboratory experience is essential, 
preferably in Biochemistry. And candidates should hold 
an appropriate Home Office licence. Day release facilities 
for further education wnll be available where appropriate. 

We offer a competitive salary on a progressive inaemental 
scale together with discretionary annual bonus, free life 
assurance and BUPA membership, subsidised cafeteria 
and an excellent Sports and Social Club. 

Please write or telephone for an Application Form to: 
Kate Viscardi, Recruitment Administration Officer, 

SMITH KLINE &f RENCH LABORATORIES LIMITED 

Mundells,Welw/yn Garden City, jis ^jjs 

Herts AL71EY. ^SiL. ,JUV 

Tel: Welw/yn Garden City 251 11 ext 4650. ^QQ' TrtP 

SK&F 

a SmithKline company 



THE UNIVERSITY OF MANCHESTER 

Barclays Chair in Microprocessor 
Applications in Industry 

A generous endowment from Barclays Bank Limited has 
enabled the University to establish in the Department of Com- 
puter Science a Chair in Microprocessor Applications in 
Industry. Applications are Invited for the Chair, the holder of 
which will be concerned with the application of computers and 
computer techniques in industry, with particular reference to 
microprocessors. The other Chairs In the Department are held 
by Professors Tom Kllburn, F. H. Sumner, D. B. G. Edwards 
and Derrlcit Morris. Particulars of the appointment may be 
obtained from the Resistrar. Applications (2 copies, one suit- 
able for photocopying), giving full details of quallftcatlons, 
experience, research, etc, and the names and addresses of 
3 persons to whom reference may be made, should be sent to 
The Registrar, The University, Manchester M13 9PL by 
18 July, 1980. 



Cc:| 
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ICI Central Toxicology Laboratory 



Technician-Mobile 
Pulmonaiy Function 
Laboratoiy 



The Central Tbxicology Laboratory 
provides advisory and expenmental 
services to ICI Ltd for the control of toxic 
hazards in manufacturing processes and 
in other fields of growing importance, such 
as the development of pesticides and 
food addihves. 

A vacancy has been created for a 
Ttechnician to operate, on a daily basis, a 
mobile Clinical Pulmonary Function 
Laboratory The Unit, which is based at the 
Central Toxicology Laboratory at Alderley 
Park, consists of a Hewlett Packard 47804A 
system capable of automated measure- 
ments of ventilation, distribution and 
diffusion. 

The appointee should have at least two 
years practical experience of pulmonary 
function testing and must possess 
appropriate professional training. 

As extensive travel to ICI sites throughout 
the UK will be involved, a current clean 
driving licence is essential. The ability to 



communicate and co-operate effectively 
at all levels with Company medical, 
nursing, scientific and technical staff will 
also be requured 

In addition to salary, ICI also operate a 
Productivity Bonus and Piofit Sharing 
Scheme. 

Anyone interested in applymg for this 
vacancy should telephone or write 
(quoting reference T/CPFU/DPE) to: - 



Miss S C Carson, 
Personnel Officer, 
ICI Central Toxicology 
Laboratory, 
Alderley Park, 
Nr Macclesfield. 
Cheshire. 

Tel: Alderley Edge 582711, 
extl94. 



Overseas candidates should only apply if 
they have a planned visit to the UK within 
the next two months 

Closing date for applications: 31st July 1980. 




COMMONWEALTH AeRICULTURAL 
■UmAUX 

Post of Director 

CommoilMiMlth Bur«au of Plant BroMlIng 
and Oanatica 
CamMdsa, UK 

Tha vacancy arisaa from tha retirement of 
Dr R. H. RIchani. Ofrador of the Bureau 
ainca 1064. Hit succeiior will be expected 
to loin the Bureau aa toon at posiible after 
appointment. 

The main wortt of the Bureau le to collect, 
analyie and disseminate to research worlters 
throughout the world Information on the 
genetics, cytology and breeding of agri- 
cultural crops. This is done principally 
through the publication of Plant Breading 
Abatracta, which comprises some twelve 
thousand abstracts per year summarising 
papers in over thirty languages. Like all 
others In the CAB eeries, P8A is replicated 
In machine-readable form and Is accesalble 
on-line through the DIALOG eystem. 
DuUas 

The Director le responsible for the content 
of PBA and related services and for main- 
taining the high standards for which the 
services are known and respected worldwide. 
Qualifications 

Applicants should have a degree in a science 
relevant to plant breeding and genetics, and 
be able to demonstrate a broad comprehen- 
sion of current developments In plant 
breeding In both temperate and tropical 
countries. The ability to write accurate, 
correct and concise English is essential, 
and substantial experience in scientific 
editing very desirable. A reading knowledge 
of at least one European language other 
than English is required. An interest in, 
and the ability to participate conetructlvely 
In new developments In Information science 
would be helpful. 
Salary 

In the scale £1163 to <11 343 with merit 
awarda to £12 6M. The starting salary will 
relate to qualiflcatlone and experience. 
Applications 

Application forms and full particulars cao 
be obtained from tf>e executive DIraciOf, 
Commonwealth Agricultural Bureaux, 
Farnham House. Farnham Royal, Slough 
SU ISN, UK. Closing data: 1 Auguat, 

tm. 




Thyside 

Regional Council 



PUBLIC ANALYST'S DEPARTMENT 

SENIOR ASSISTANT ANALYST 

(Ref : 115/80) 
£6174-£7731 

Location: Public Analyst's Department, 
24 Mains Loan, Dundee 

Applications are Invited for the above post from 
Chartered Chemists and Members of the Royal 
Institute of Chemistry with at least 3 years experience 
of working In a Public Analyst's laboratory or similar 
analytical laboratory. The Department Is housed in 
recently completed purpose-built accommodation In 
the centre of Dundee. Placing on the above salary 
scale will be dependent upon experience. Closing date 
for receipt of applications is Friday, 18 July, 19M. 
Application forms for the above post are available 
from and returnable to the Head of Personnel & 
Management Services, 15 Albert Square, Dundee 
—telephone Dundee 23281 Ext 3881. Removal and 
relocation expenses are available in certain 
circumstances for staff appointments. Candidates of 
either sex may apply. 



UNIVERSITY OF 
STRATHCLYDE 

Applications are invited from gnduatas 
(any discipline) for a 

RESEARCH 
ASSISTANTSHIP 

in the 
DEPARTMENT OF 
CIVIL ENGINEERING 

workinf with « multi-disciplinary 
research team on the challenfing prob- 
lems associated with underwater 
maintenance activities (Project MASS). 

Candidates should hive a sound know- 
ledge of computer programminf. 
Preference will be given to candidates 
with a scientific training. Every assist- 
ance will be given to the successful 
candidate to help him/her acquire the 
necessary background information. The 
project is concerned with underwater 
navigation systems in and around off- 
shore structures. The successful candi- 
date will be required to construct soft- 
ware for a diver-tracking system. 
Opportunity will be available to 
register for a higher degree. 

Project MASS wms initiated by the 
University of Strathclyde as a positive 
contribution to underwater mainten- 
ance research and is supported by a 
major grant from the Science Research 
Council. The work has the active back- 
ing of many companies in the of^hore 
industry. 

Appointment will be until 30 Jum, 
If 91. 

The appointment will be on Range lA 
of the national salary structure for 
research and analogous staff, on the 
salary scale £5052-£8769 per annum, 
with placing according to qualifications 
and experience. Superannuation benefit. 

Application forms and further par- 
ticulars (quoting R29/80^ may be 
obtained from the Academic Appoint- 
ments Officer, University of Strmtli- 
ciyde. Royal College Building, 204 
George Street, Glasgow Gl IXW, 
with whom applications should be 
lodged as soon as possible. 



UNIVERSITY COLLEGE 
LONDON 

Protein Technology 
Programme 
BIOCHEMICAL or 
CHEMICAL ENGINEER 
postgraduate or postdoctoral, and 
PHYSICAL BIOCHEMIST 
postgraduate or postdoctoral, to 
join a programme supported by 
SRC grants totalling £200,000. Suc- 
cessful candidates will Join a team 
studying the effects of shear on 
proteins during processing ste^s 
such as ultrafiltration and examm- 
ing the kinetics of protein preci- 
pitation, a central operation of 
large-scale protein and enzyme 
recovery and fractionation. Appli- 
cations to Dr P. Dunnill, Dept. of 
Chemical and Biochemical 
Engineering, University College 
London, Torrington Place, London 
WCIE 7JE. 



TECHNICIAN/ 
RESEARCH 
OFFICER 

required to assist in our Cellular 
Pathology Laboratory on projects 
involving the study of changes during 
ageing in the body and in cells and 
tissue and their relation to cancer 
production. Experience in tissue and 
cell culture, and cytogenetics useful. 
HNC/Degree required. 

Salary range £4500 to £6500. For further 
information and application form 
please write or telephone Misa S. M. 
Hurley, Imperial Cancer R«s*arch 
Fund, Lincoln's Inn Fields, WC2 on 
242 0200 ext. 305. 



Cr: 
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Innovative Chemists 
for 

Product Development 

The ARDROX DIVISION of BRENT CHEMICALS 
INTERNATIONAL has two opportunities for high 
calibre chemists to work on the development of 
speciality chemicals. 

ARDROX products are sold throughout the world 
to major aerospace and general industries, 
particularly those associated with transport and 
power generation. Our customers demand the 
highest standards and this provides a real challenge 
In the area of product development to meet the 
changing needs of a high technology market. 
The successful applicants will join a specialist 
team located at Etourne End, Bucks, where our 
new central R&D Laboratories are nearing 
completion. 

Applicants should have a chemistry degree or 
equivalent and a period of at least three years 
practical industrial experience in the applied 
chemistry field. A practical approach to problem 
solving is essential. 

ARDROX offers a good salary, commensurate with 
experience and qualifications and a company 
environment where salary and promotion are 
strongly linked to performance and initiative. 

Please apply In writing In the frst Instance to: 



flRDRDk 




Mrs M. Swinburne, 
Group Personnel, 
Brent Chemicals 
international Limited, 
Ridgeway Estate, 
Iver, Bucks. 

Quoting ARDROX R&D. 



RESEARCH IN 
HOVERCRAFT CONTROL 

If you have a good honours degree in engineering or 
applied science, preferably with experience in aero- 
dynamics and servomechanisms, and you are capable 
of pursuing a programme of experimental and theoreti- 
cal research, we would be pleased to hear from you. 

We need a Research Assistant to work in the field of 
hovercraft response, using the Cranfield whirling-arm 
facility. Appointment would be for two years and you 
would be expected to register for a PhD degree. 

Salary in the range £4402-£6399 pa. 

For further details, ring Dr Peter Christopher on 
0234 7501 1 1, ext. 227 or 229; or write to: 

The Employment 
Office (ref. 446/ 
B) Cranfield 
institute of 
Technology, 
Cranfield, 
Bedford 
MK43 OAL. 





aumiD MSmUTt OF TECHNOUCV 

«V*PiCJO APPUED 
rmCHtNG * fffStWCM 



COLLEGE OF 
AERONAUTICS 




Plant Pathologists 

Plant Protection Division is the focal point In the ICI 
Group for the research, development and marl<etlng 
of crop protection chemicals on a world-wide basis. 
We have a vacancy In our Plant Pathology Section at 
Jealott's Hill for a persin to lead a research team 
which aims to find new chemical treatments for the 
control of plant diseases. 

This post will suit an honours graduate with a PhD 
degree, and research experience involving the growing 
of experimental plants (in glasshouse or field) and 
their infection by pathogenic organisms. He or she 
will have a good itnowledge of basic chemistry and 
biochemistry, and an Interest In pesticide chemistry 
and structure/activity relations. Familiarity with 
agricultural practices and pesticide usage, experience 
In the evaluation of fungicides In glass house or 
field, and itnowledge of disease epidemiology will be 
an advantage. 

This vacancy Is very similar to one advertised in 
March; all previous applicants will be considered for 
the current vacancy and need not re-apply. 
We can offer an attractive r alary and there are good 
orospects for career progression. We will help with 
relocation expenses where appropriate. 
If you are Interested In applying for this vacancy, 
please write or telephone for an application form to: 
Mr D. Spence, Personnel Officer, ICI Plant Protection 
Division, Jealott's Hill Research Station, Bracknell, 
Berl(shire. Tel: Bracitneli 24701. Please quote 
reference number 80/2/PP. 



Plant Protection 
Division 




AGRICULTURAL RESEARCH COUNCIL 
POULTRY RESEARCH CENTRE 
King's Buildings 
West Mains Road 
EDINBURGH 
EH9 3JS 

STATISTICIAN 



Applications are invited for a post in the Scientific Officer/ 
Higher Scientific Officer grade In the Statistics Department at 
Roslin, Midlothian. The person appointed will be a member of a 
team of three statisticians collaborating with other departments 
on design and analysis of experiments. The holder of the post 
will be encouraged to engage in Individual research In so far 
as It contributes to the programme of the Centre. Duties will 
also Include liaison with the Computing Department where 
excellent facilities are available. 

Qualifications: 1st or 2nd Class honours degree in Statistics 

or Mathematics, with at least two years relevant experience for 
entry at the higher level. 

Salary: In scale £3591-£5486 (Scientific Officer), £5097-£6737 
(Higher Scientific Officer) per annum with placements accord- 
ing to qualifications and experience. Non-contributory pension 
scheme. 20 days annual leave (Scientific Officer) 22 days 
annual leave (Higher Scientific Officer). 

Application forms can be obtained from the Secretary at the 
above address. These forms should be completed and returned 
to him not later than 25 July, 1980. 
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SENIOR RESEARCH BIOLOGIST 

ISCHAEMIC HEART DISEASE 

We are seeking an experienced biologist to initiate and develop a new project 
devoted to the discovery of drugs of value in the therapy of Angina. This project 
will form part of the programme of a large existing cardiovascular team, based 
at our Nottingham laboratories, which is presently actively engaged in the 

hypertension field. 

Ideally applicants, male or female, will have post-doctoral experience in an area 
of cardiovascular pharmacology and an appreciation of the biochemical aspects 
of the disease. Although industrial experience in the pharmaceutical industry is 
desirable, personal ability and the ability to lead and motivate a research team 

are more important. 

Benefits are those expected of a large successful Company and include 
profit sharing and staff purchase privileges. 

Salary will reflect experience and generous help with relocation to the area is 

available, if applicable. 

Please write or telephone for an application form from:- 
Tom Flower, Employment Manager (Technical), The Boots Company Ltd., 
Station Street, Nottingham. Nottingham 56255 Ext. 243 



Senior Analyst 

(Analytical Method Development) 

Due to expansion of our company and the acquisition of new products, we 
are looking for a Senior Analyst to work on development of new analytical 
methods and stability testing, reporting directly to the Quality Control 
Manager. 

The successful applicant will be a graduate with 3 years analytical 
experience, involving method development. Knowledge of traditional 
methods of analysis is essential and familiarity of GC and HPLC would be 
advantageous. 

If you have the relevant experience and are familiar with the concepts 
of stability testing, or wish to develop your interest in this area, 
then this is the job for you. 

If you would like an application form, please ring 
Basingstoke 57272 or write to:— Eileen Barnes, Optrex 
Limited, City Wall House, Basing View, Basingstoke, Hants. 



the concepts 

ea, 



UNIVIRSITY OF ailADrOIID 
POSTORADUATE SCHOOL OF 
PHYSICS 

RESEARCH 
ASSISTANT 



Applications sra {nvitod for th* abev« 
3-yamr po«c which •ntailt coltabontton 
¥rfch acMtamic tcaff in th« design, 
implMTMncacion and commissioning of th« 
control system for a larga magnatic 
spoctrematar to ba installad st cha SKC 
Laboratory at Darasbury in Chashire. 
TSa succatsful a|>plkant's prime area of 
rasponiihiliry will be to write programmes 
for control and running of the speccro* 
meter in real time. The successful candidate 
will be a graduate in a relevant fiald 
{Thysks, Electrical Engineering, Comput- 
ing) end experience in real time pro- 
gramming would be an advantage. Initial 
salary within the range £4402-£5399 
according to age, experience and qualHica- 
tiona. 

Application forms obtainable from the 
lUtfetrar, Poet Reft PY/RA/O-SRC/NS, 
Unlvw^ty of Bradford, ~ 
•07 I OP. Oesing date asap. 



THE UNIVERSITY 
OF LEEDS 

DEPARTMENT OF 
BIOCHEMISTRY 

Applicatiom are invited for a post of 

POST-DOCTORAL 
RESEARCH FELLOW 

in the above Depertment to work on pro- 
jects in the protain sequencing unit. Tha 
appointment will be made lor a fixed 
parted of up to four years. 
The successful applicant will be required 
to assist in cha o*y to dav running of the 
sequencing facilities and participate in 
on-going or new research promts. 
Salary in the range £5052-£6736 on the lA 
Scale for Research and Analogous Staff 
(£S052-£B769). 

Informal enquiries may be made to Or 
1. B. C. Findtey, Department of Biochemis- 
try (Talephone 0532 31751 ext. 7180). 
Application forms and furthar particulars 
ma^ be obtained from the Registrar. Tha 
Univarsit)', Leeds LS2 9JT, quoting 
reference number 83/31 /E. Clos ing^ date 
for applications I September, I8M. 



UNIVtRSITY COLLEGK. LONDON 
Department «f Phyeics end Aatrenamy 

HULLARD SPACI SCIINCB 
LABORATORY 
Holmbwry St. Mary, 
Dorking, Swrrey 

Applieationa are invited for 

Two Postdoctorml 
Research Assistantships 

financed by the Science Reaearch Council 
for work on the analysis and interpretation 
of (I) solar X-ray Spectroscopic data new 
being gathered by a pelychromator 
aboard the NASA SMM spacecraft; 
(2) msgnetospheric data gathered from a 
low energy particle analyser aboard the 
ESA GEOS spacecraft. The appointment* 
will commence on I October, I960, or as 
soon after as possib4e. Salary within the 
range £5052-C7746 plus USS membership. 

Applications, with curriculum vttae and 
the names of two referees, should be sent 
to: Profeeeor R. L. P. Boyd. CBB, PRS, 
at the above address. 



LONDON SCHOOL OF 

HYGIENE AND 
TROPICAL MEDICINE 

(Uniwrtity of London) 
Koppol StrMt WCIE 7HT 

MEDICAL 
LABORATORY 
SCIENTIFIC OFFICER 
(HISTOLOGY) 

The Depirtmenc of Medicml H«lminch- 
olosy is engif in expanding memrch 
projects into certain Important hel- 
minth diseases and has a busy post- 
graduate programme. 
The successful applicant for the medical 
laboratory scientific officer post should 
be suitably qualified and state regis- 
tered, and experience in histopatho- 
logical techniques would be an 
advantage. 

Salary (or this post is in accordance with 
Whitley Council scales plus Inner 
London Weighting. Send full curri- 
culum viue and names of 2 referees to 
F. C. Ball. Assistant Secreury by 
17 July, inO. Further detaib may ba 
obtained from the Chiaf MLSO on 
OI-«M MM Ext. MS. 



UNIVERSITY OF WARWICK 

POSTDOCTORAL RESEARCH 
IN LEED THEORY 

To work with Dr B. W. Holland 
on an SRC supported project on 
LEED theory. It is intended to 
meike improvements to existing 
LEED programs, to optimise them 
for use on the CRAY computer at 
the SRC's Daresbury Laboratory, 
and to analyse experimental data 
(particularly from Dr Woodruff's 
group in the Department) with a 
view to surface structure deter- 
mination. The position is for three 
years starting as soon as possible. 
Initial salary up to £5725 per 
annum on the Researdi Range lA 
scale: £5052-£8769 per annum. Can- 
didates should hold, or expect to 
hold a PhD and have relevant 
experience. Applications giving a 
full curriculum vitae and the 
names and addresses of two 
referees should be sent to Dr B. 
W. Holland, Department of Physics, 
University of Warwick, Coventry 
CV4 7AL, England, as soon as 
possible. Please quote Ref No: 42/ 
A/80/F. 



UNIVERSITY COLLEGE 
LONDON 

Department of Chemistry 
POSTDOCTORAL RESEARCH 
ASSISTANT 

Applications are invited for a 
post of Postdoctoral Research 
Assistant to work with I>r 1. 
Paterson on novel applications of 
organosilicon and silyl enol ether 
chemistry in organic synthesis. 
Appointment will be for up to tiwo 
years commencing in Octoiber 1980 
with salary in range £50S2-£S72S 
plus £740 London Allowance; USS. 

Preliminary enquiries or applica- 
tions with curriculum vitae and 
names and addresses of two 
referees should be sent to Dr Ian 
Paterson, C/o Professor M. L. 
McGlashan, Chemistry Department, 
University College London, 20 
Gordon Street, London WCIH OAJ. 



Medical Oncology 
Department 

Charint Croea Hospital (Fulham) 

Applications are invited from enitably 
qiMlilled pareons. preferabty with 
experience in cell culture techniques, to 
ioin an expanding team developing mono- 
clonal antibodies to tumour markers. 
The pott it initially for 3 years. Salary 
according to age and qualifkatiens. 
Enquiries to Mr O. Ilawllna, en fl-748 

1040 ixt. un. 

For an application form, pleas* teiephone 
the Parsonnal Dopartmant, on 0l-74t 
1040 Ext. MR. 



Cci 
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There are a few things worth representing. 
Medicine is undoubtedly one of them. 

Our clients are among the ma)or pharmaceuticed and scientificaQy based companies. They are 

currently seeking to fill a wide range of well paid po^ons for Medical and Technical 

Representatives throughout the U. K. 

If you are scientifically qualified and are aged between 22 -35, and feel you have the ability 
to communicate technical information, thenringusnowonOl-831 6471 orOl -4044598. 




50 Uncota's bm FteUb Londkm WC2 



UNTVERSmr OF BAST 
ANGUA 

Norwich 

AppUcations are imrtted for a 
TEMPORARY LBCTUIIESHIP 

IN ENERGY 

in the School of Environmental 
Sciences. The appointment will be 
for one year, and will be tenable 
from 1 October, 1980, or as soon 
as possible thereafter. Applicants 
should have a scientific or en- 
gineering background with post- 
graduate experience in a relevant 
field and be able to contribute 
to the honours course Energy, 
Materials, and Society and appro- 
priate sections of the Prelimioary 

Srogrtunme. Salary will be within 
le range £S052-£i5399 (under re- 
view) phis USS benefltt. 

Applications (one copy only) 
gbmt full parUculars of age, 
qnalmcatians and ezpertenoe, to- 
gether wiOi tbe names and 
addresses of three persons to 
whom reference may be made, 
should be lodged with the Estab- 
lishment Officer, University of East 
Anglia, Norwich NR4 7TJ (tele- 
phone 0603 56161, ext 2126) from 
Whom further particulars may be 
obtained, not later than 14 July, 
1980. No forms of application are 
Issued. In naming tnree referees 
you are particularly requested to 
give only the names of those who 
can immediately be approached. 

BIRKBECK COLLEGE 
(University of London) 
INSTRUMENT-MAKER/ 
TECHNICIAN GRADE 3 

Varied and interesting work in 
well«quipped workshop providing 
a central service for College 
Sdence departments. Applicants 
dwiOd lunre at least Ave years' 
■■peileiiCB, with a reoognised 
trade ivprenticediip or ONC, 
OGU or equivalent gnaliflcation. 
Salary scale tmA-tkm indudhig 
London Weighting. Excellent con- 
ditions of service. Apply, stating 
age, qualifications and experience, 



to Auistaat Secretanr (Personnel) 
(MS), Birkbeck CoUege, London 
WClE 7HX, or telephone 01-580 



6622, ext 529, for application forms. 

TECHNICLU4 (GRADE 4) 
required in Department of Micro- 
biology, Virology Section, Univer- 
sity of Readinc to prepare 
material for practical classes, 
•Hiat reieardi woifeers and 
flaaenlllr wu ji r T l aa •quimnent 
and aenrleea. JbMMMiB or tecfa- 
niqiiea wed in Vlroiagsr and Im- 
nwi n rt ap an advantage. Possibly 
aOBM Handling of laboratory 
anwiials. Salary according to quall- 
fioitions and experience in scale 
£3948-£4545 p.a. (under review). 
Apply for further details, quoting 
Ref. T.S.30A, to Personnel Officer, 
Universitv of Reading, Whlte- 
knlghts. Beading RG6 2AH. 



Gallenkamp is a leading company in the laboratory Miulpniant 
field, and a member of the FIsons Group. 

Sales 

Correspondent 

Scientific Equipment EC2 

Wo ara looMng for a young person who Is technically 
orientated and who has 'A' levels In science subiects to 
train in our Agency Sales Department to advise and quote 
for Olympus microscopes. This Is an Interesting position 
and there is the possibility of promotion either to Technical 
Sales Representative for a person interested in this work, 
or to other more senior positions within the Company. 

Wo offor4 weeks holiday and flexitime. Other benefits ara 
as associated with a large Company. The Job is located at 
our modern head office building near to Moorgatoand 

Liverpool Street stations. 

Please phone S. Bramble (Mrs), Recruitment Officer, A. 
Gallenkamp and Co. Ltd., P.O. Box 290, Techinico IHousei 
Christopher Street, London EC2P 2ER. Tel: 01-247 3211. 



(^altetikaiwi[i 



SCIENTIFIC EDITOR 

Th« Society for Gonoral Mfcrobiolofy 
roquiroi lomaono to auist in tho oditing 
and production of iu two loarned publica- 
tions, Tho Journal of OotMrol Micro- 
bioloffv and Tho joumol of Oonoral 
Virolonr* An intorott in adonciflc putn 
llshific snd InforaiMioii 4HcImmi(0 is 
osaondal and lonw provloin publishing 
axparianco wouM bo an advantage. 
Applicants shoutd proforably hava a dagrao 
in microbiolonf. Mochomtetry or ■ rolatod 
sciongfb ■ flood ■PWiwwJ I wg Mlli and a 
fcaon oyo for docoH. Snrcbic aalary will be 
£4402 or £4729 on a scale rising to £7410. 
The person appointed would bo expected 
to work in Reading, Berkshire, and to live 
in the noighbourhood. 

Applkationa, 
viiao Mid H 
should *• gi 

Hi 



I by a currieulum 
MMM* tf CM roforoes, 
; «K MIM H. $, Umwr, 



The London Hospital 
(Whitechapel) 

MEDICAL 
LABORATORY 
SCIENTIFIC 
OFFICER 

A vacancy his occurred in tho blood 
group sorolosy and transfusion doport- 
ment of this busy ccachinf hospio). 
The position is idoaJ for an intonding 
candidate for the special oxaminulon 
in blood transfusion of the IMLS. 
Excellent tutoriil and practical facilitlos 
available. Opportunity to ulce part in 
out of hours roca. 

Salmry icalo: £4523-£6215 inclusWg. 
Application forms wid iob dncriptton 
avaiUblo from Peraonnel SenrlCM, 
Hollwid Wing. Tho London Hos- 
pital, Whltodwpol El IBB. Tolo- 
phono: 01 147 S4S4 Ext. SM. 
Cloainf dmu: 2t Jnlye IfBt. 



I POkVTieHNIC 



SENIOR 
TECHNICIAN T4 

Required to be ruponsible for an 
advanced spectroscopy laboratory. This 
ig a specialized area including an MS9 
and an MS3076 high resolution mass 
spocsromoter the latter having an on- 
lina t*s chromatograph and a com- 
putoruod precoasing dau system . 
Othor oqulpmant includas a laser 
Raman gpoctromour and an inur- 
foromaur. Candldatas should h«v« had 
r«l«VMt wpfl r ia n eo and b* sMs to 
di t p ly biMMlva and wmthmhmm ptaa a 
■■ftlciihr iManak !■ mag MMHMMMinr. 

■■■■ T4 £S«SB4tl74 in. 



TECHNICIAN T3/4 

A Senior Electronics techntciin is 
required to be responsible for the 
buildinsand maintenance of the School's 
electrical/electronic equipment. The 
complexity of the equipment requirss 
th« technician to be familiar with high 
ltv«l analycical inscrumencmtion and to 
b* *bl« CO diifnose fults Mcardin(l)r. 
Th« pott offers the opportunity of 
dMigninx and building aquipmant and 
of bnilikie naw idaai and tachnolofy 
Ines Ih* dapartmanc. 
Salary rango T3/4 £497 1 -£6174 in- 
clusive. 

Application forms from Assistant 



Rasistrar (Parsonnal). Kingston 
Polytachnic, Panrhyn Road, King- 
Thvnaa KTI 2EE. 



Polytachi 
aton upon 
• 144* IJM. 



THE UNIVERSITY OF 
MANCHESTER 

LECTURER IN PHYSIOLOGY 
Applications are invited for this 
post (available from 1 October, 
1980) from candidates with a 
higher decree In Physiology or 
relatxl subjects, or medical quali- 
fications registrable in UK. Tbe 
appointee will teach medical, 
dentsJ and science students. Excel- 
lent researdt facOiUes exist. 
Salary range per uuHim £5052- 
£10 484. Superannuation. Particu- 
lars and application forms (return- 
able by 11 July) from the Regis- 
trar, The University. Mandiester 
M15 9PL. Quote Ref: 134/80/NS. . 

SENIOR LABORATORY 
TECHNICIAN 

for September, 1980, to be respon- 
sible for .School Physics Depart- 
ment, cxjmprising five laboratories, 
two demonstration rooms and a 
workshop. Accommodation could 
be available. Apply in writing 
giving details of previous experi- 
ence to Head of Science, Merdiant 
Taylors' Sdiool, Sandy Lod Kw 
Northfwiod. MIddleaeK HA8 2HT. 



Copyrighted material 
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Information Science 

in a research orientated retail environment 

Sainsbury's is one of the country's leading and fastest growing 
food retailing organisations and at our Blackfriars headquarters we 
maintain extensive research laboratories which are probably the most 
modern of their kind in Europe. 

The laboratories also provide a scientific/technical information service 
in such areas as science and technology, engineering, personnel and 
management. 

Assistant Technical 
Information Scientist 

To assist in providing a general technical information service. This 
will involve close liaison with research bodies, government departments 
and other companies, and the acquisition and dissemination of relevant 
information throughout the Company. 

A degree or equivalent in a relevant science is required plus, ideally, 
a good knowledge of food science and technology, management 
techniques or marketing or retailing methods. Experience of information 
work is particularly desirable. 

Librarian 

Required for the library information section to provide an efficient 
service Including such aspects as cataloguing and classification of 
publications, provision of specific Information on literature available and 
general maintenance of all library systems and storage facilities. The 
successful applicant will be one of a team of three, the others being 
Information Scientists. 

A professional qualification as a Librarian is desirable, coupled 
with at least two years' experience in a special or industrial library. A 
good working knowledge of basic sciences, ideally including food 
technology, management techniques or marketing and retailing methods 
is required. 

Both appointments offer good salaries and attractive benefits 
including interest free season ticket loans, subsidised restaurant, share 
option and profit sharing schemes. 

For an application form phone or write to Valerie Sladden, 
Recruitment Officer, J. Sainsbury Ltd., Stamford House, Stamford Street, 
London S.E.I. Tel: 01-921 6104. 



SAINSBURY't 

MORE OF A CHALLENGE. 
MORE OF A CAREER. 



UMIVIMITY OF UVniPOOL 
■NVmOMMUITAL ADVISOHV UM 



Technician 

(Grade 3) 

la milt wl«i InvMllaailns Hw mobllltir ol 
UMlil* In radaiiMd Mwy malml contajnl- 
iwtad orotind. DuUm Includ* ch*mlcal 
■iMiyalt of Mil and vagataUon aamplaa uaing 
atomic abaorptlon apactraphotofnatn also 
malntananca of flald anarlmanta. Candl- 
datas must poaaaaa OMC or apprapriata 
aoulvalant aa mlninwin quallflcatlon and 
ttlraa yaara laborato«y aaparlanca. Pravloua 
aipailanca of almllar wont daalrabia but not 
aaaanllal. 

This post Is Initially for ons yaar, aitandabia 
lothraa. 

SalaiT In ranga gtg»< twn pa. 

A««lk«tlon toma mo bo obtalnad from tlia 
— -- • ^ po Bm M7, 
l:KV/«fT/NS. 



Innw London Education Authority 
SOUTH LONDON SCIENCE CENTRE 
Wilson Road, London SE5 8PD 
T«l : M-TOI 2224 

TECHNICIAN GRADE 6 

for Biology/Chomlatry 

The successful applicant will be Involved In the preparation of experi- 
ments related to laboratory-based courses for science teachers and 
technicians and advising them on all aspects of Biology and Chemistry 
apparatus and practical work In the South London area. 

Applicants should have HNC, City & Guilds Pt. II or equivalent and 
nine years experience (including training period). 

Salary seal*: £4884-£5832 plus £780 London Weighting. 
Application forms are available from and returnable to ttie Centre 
within 14 day* of the appearance ol this advertisement. 



UNIVERSITY OF GLASGOW 

Department of Natural 

Philosophy 

RESEARCH 

ASSISTANTSHIP/ 

LECTURESHIP IN PHYSICS 

The University of Glasgow 
wishes to expand its research on 
gravitational wave detection and 
offers a special appointment in 
the Department of Natural 
Philosophy for work in this field. 
For the initial period of two to 
three years, the post will be sui>- 
ported by a research grant maoe 
by SRC to the University in sup- 
port of the work of Professor 
n. W. P. Drever and his group 
and at the end of this period It 
will be taken over by the Univer- 
sity as a tenured lectureship. The 
research programme includes de- 
velopment and use of gravita- 
tional wave detectors using laser 
Interferometry and other tech- 
niques. Correlated observations 
made with gravitational wave 
detectors at Glasgow and at Cali- 
fornia Institute of Technolo» are 
envisaged. A suitable applicant 
might be an experimental physi- 
cist or electrical engineer with at 
least three years postdoctoral ex- 
perience. Previous work on higbW 
sensitive or high precision experi- 
ments in any field could be an 
advantage. 

The initial appointment will be 
within the salary range of £5052- 
£7410 of Range lA of Uie Research 
and Analogous Staff scales with 
placing according to qualifications 
and experience. Appropriate super- 
annuation scheme will apply. 

Further particulars may be ob- 
tained from the Secretary of Uie 
University Court (Room 18), 
University of Glasgow, Glasgow 
G12 8QQ, with whom applications 
(eight copies), giving the names 
and addresses of three referees, 
should be lodged on or before 
25 July, 1980. 

In reply please quote Ref. No. 
4459/lN. 



MEDICAL REPRESENTATION 

The ethical medical Industry places 
great Importance on those whose 
task It Is to Introduce, discuss, 
encourage and stimulate interest In 
their products with pharmacists, 
GPs and hospitals. A career with 
great challenge and undeniable 
Interest Is offered to people with 
Science degrees, medical or 
laboratory background. Thorough 
training, generous salaries and 
substantial benefits are offered 
and the long-term prospects are 
excellent. 

'Phono or writo to : 

Kaith Robinson, 

DAVID WHITE ASSOCIATES 
LTD. 

(Medical Recruitmant 

Consultants), 
^^a^^ 14 Kingcway, 

WUJGI^ Tol. t1-4« 7711 



HIGHER SCIENTIFIC 
OFFICER 

required to join a team conduct- 
ing research on industrial air pol- 
lution problems. Candidates will be 
expected to have previous indus- 
trial experience, preferably in the 
coal carbonisation industry. A 
background luiowledge of nwdem 
methods of chemical analysis 
would be an advantage. 

Desired qualifications are a good 
degree or equivalent in chemical 
engineering, applied chemistry or 
fuel technology etc. 

Preferred age : 25 - 30 years. 
Salary: £5,097-£6,737. 

Apply in writing giving details 
of qualifications and experience 
to: The Secretary, The British 
CartKmisation Research Associa- 
tion, Wingerworth, Chesterfield, 
Derbyshire, S42 6JS. 



rorial 
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UNiviiisrrv op idinbuiigh 

INSTITUTE OF 
ANIMAL GENETICS 

^pllotieai tra hniMd far • Mtabtry 
oTAiriculMr*, RriNriMMd rood POM- 



-TVsJSf" ''i* '■■■^ lalMricanc* 
of pVSCHONDROPLASIA M POOL- 
ntT, M Its UMciuioa wWi 1^ wwk- 
nmt M MM f rowinf birdt. 

Th* Kudtnuhip will ba tenable from 
I October, 1980 and lead towards a 
PhD detree. Candidate* aheuld hold or 
expect to obtain •■Bed hoMMn ^ree 
in Biolozy or Africallur* or a VaMrin- 
Tf qualtncation. 

AntlMr particulart mty be obtained 
worn Tha Sacratary, Imtituta of 



Aalmal Oanatla. Waet Mains 
■toad. Hinbarfli IHt 31N to whom 
■ppllcatloni should be sent as toon as 

possible. Pleue quote reference 7011. 



UNIVERSITY OF 
MANCHESTER 

LECTURERS IN PHARMACY 
Applicatioiu are invited for the 
above posts (tenable immediately) 
from honours graduates in Phar- 
macy, preferably with a higher 
degree. One post is in Pharma- 
ceutics and the other primarily in 
Pharmacognosy and the successful 
candidates will be reqidred to 
teach and carry out research in 
Physical Pharmacy or Pharmaceuti- 
cal Technology, and Pharmacog- 
nosy respectively. Initial salary 
within the range £S0SM10«4 per 
annum, SiverannuatkMi. Particu- 
lars and appUcatUm forau (return- 
able Jutar) ftrom tlie Begis- 

&I&>2P*'.J^!'*9^i ItaidiMter 
MI3 8PL. Quote Bef: 143/80. 



UMIST 
CORROSION RESEARCH 

POSTGRADUATE and 
POSTDOaORIAL 
APPOINTMENTS 

Tha Comoiiea aad Rretactiaa Centre 
ii ona ef tha world's major astabllsh- 
ments conducting rasaarch into theo- 
retical and applied aspects of corrosion 

control. 

Research poets are available for aetably 
qinlHM aciantists and enalaeari. 
All appKotions and enquiries skoeM be 
addraiaad M ProieaBor C. C Weed, 
Corrosloii W»d PfntetUun Centre, 
UMIST. PO Box •■, HMidniMr PWO 
IQD. 



KING'S COLLEGE LONDON 
RESEARCH TECHNiaAN 
GRADES 

Applications are invited from 
suitably qualified persons inter- 
ested in carrying out research into 
thrombosis and haemostasis under 
the direction of Professor G. V. R. 
Bom, FRS. The appointment, 
funded by the British Heart Foun- 
dation, is tenable for 2 years. 
Applicants must be experienced in 
venepuncturing and able to assist 
in research utilising human 
blood. IMLS or equivalent 
qualification required with rele- 
vant experience. Salary £5037 p.a. 
inclusive. ST'jhr week, Monday to 
Friday. Five weeks annual holi- 
day. Superannuation scheme. 
Apply in writing with full details 
to: The Head OTerk (Bef: 221783), 
^tS^ I-odan. ««nd, 

UNIVERSITT COLUBGE 

SCHOOL 

retiLiire a 

HIOLOGY LABORATORY 
TECHNiaAN 

Salary according to age, qualifica- 
tions and experience. Apply by 
letter to the Senior Science Master, 

'*! Ii i ti i an ii NWS 6XH. 



FMNd 



HEAP OF COMTUni UNIT 

We require a •cientitt wHh Bubstantlal computlnB •Kpwiwice 
in a field relevant to the work of tfie Fund and wHIi a broad 

knowledge of computer techniques. The person appointed will 
In addition to developing their own research, be responsible 
for the computing services of our laboratories, scientific 
liaison with computer users and user instruction. 
The main computer is a recently installed DEC 2050 supervised 
by a computer manager with a staff of five programmer/analysts 
and an operator. Relevant research areas include, In particular, 
atailatlcal and epldemloloalcal analyaia, as wall aa appliealiona 
for arflfldal Intelllganea, fmao* ana^^a and data baaa manage- 
ment In the biomedical field. 

After an initial probationary period, this appointment will be of 
unlimited tenure. Salary range is expected to be £10 142-£12S04 
plus £740 London Weighting, but may be axtandsd dapaiiding 
on age, qualification and experience. 

Enquiries and applications should be sent to Dr W. F. Bodmer, 
Diractor of Raaaareh, Imparial Cancer Research Fund, 
UneelR's Im FiaMs, London WC2 by 31 Auguat, ItM. 



Laser Technicdan 



ing with development on projects v^here the use of a dye 
laser is necessary and the successful applicant will have 
the responsibility of running and maintaining this laser. 
The ideal candidate will probably be over 25, qualified to 
ETS, and liavB probably been enWIayed aa a plvaics 
tecnmdan. 

In return we offer a varied and interestiaC joll^ a oua- 
petitive salary, four weeks annual holiday, %ree meais in 
our staff canteen and usual fringe benefits. 
For iv^icatfam form a|t|4y to: 




JHPI 



Ann Janes 
Personnel Officer 
JohnHadland (FX) Ltd 
Newhoose Bold 
Bovingdon 
Herts HF3 GEL 

Telephone: Hemel Hempstead 
SIXSSS 



KING'S COLLEGE LONDON 

POST IN ORGANIC 

CHEMISTRY 

Organic chemists are Invited to 
apply for a post at Technician 
Grade 5 to work in collaboration 
with Professor C B. Reese on the 
chemical synthesis Of oligo- and 
poly-nucleotidee. This appomtment, 
sumiorted by SRC funds, is ten- 
able for one year firom October 
1980. Salary tsm per anmim in- 
clusive five weelu holiday. Super- 
annuation scheme. 

Applicants should .send curricu- 
lum vitae and the names of two 
referees to: Professor C. B. Hee«e 
(Ref. 221777/NSi, King's College 
London, Strand, WC2R 2LS. 



ST THOMAS'S HOSPITAL 
MIDICAL SCHOOL 
(UnlvMlly el Leadoa) 
LONDON Sit TIH 

DcputoiMrt ol Morbid Anatomy 

ELEaRON MICROSCOPE 
Junior (B) NUO 

r«qtilr*d In ■ modem wtll ogulppod labora- 
tory, which provldaa raaaareh and dlaflnoatlc 
servicai. Pravioua axparlanca an advantaga, 
Snliiy on WhlUay Council acala according 
to aa«. qualiflcatlona and axparlanca. 

Aoply in writing, with two ralarancoa to 
Sanlor Chi«t MLSO. For turUwr ln<onra- 
llon ri c 01.921 tm mxt ITH. 



St Maw's Hae»ttal 



JUNIOR MEDICAL 

LABORATORY 
SCIENTIFIC OFFICER 

raquirad far the MaOeal UUt «e assist In a 
varlad progiamma ln«MU«aHii« «!• dr^ 

culatlon. 

Candldatat ihould have GCE 'A' lavala In 
Chamiltry and one other aclanca aublact 
In addition to 3/4 'C lavalsiersqulnlsiiO. 

Commencing salary egad 1TaiNI + SMSn 

London Allowance (under fovlow) and «V 
release for further study. 
Apply, The Secretary, at above address 
Willi full curriculum vltae and names and 
addraaaaa of 2 referees. Please quote 
Ref NS/MU/CM. 



UNIVERSITY OF READING 

AUDIO-VISUAL 
TECHNICIAN (GRADE 5) 

Required for the School of 
Education, London Road, to 
CK>erate and maintain a service to 
the School. Experience of closed 
circuit television equipment essen- 
tial. ONC or equivalent qualifica- 
tion desirable. 

Salary in scale £42S7-£4874 per 
annum (under review). AppW for 
further details quoting Rei: TS31A 
to Personnel Officer, Ui ' 

Reading, - 

RG6 2AH. 



UNivsasrrv op 

aTBATHCLVM/Umn' 



Awaa 



• MM 



reSTOOCTORAL 

ASSISTANTSMr 
in tha 




copolymers ef different archicaccure under 
varying solvent conditions. The work will 
be jointly supervised by Dr R. W. Richards, 
Strathclyde and Dr R. F. T. Stepto, UMIST. 
Computer modeiiins, which will involve 
visual display work, will be carried out at 
UMIST whilst small ansle neutron atactf ^ 
ln( wUI ba iiisarvliad trMn llrat*tlrds 
and w«l amril eae ef fecSMas m AM 
Hamnll and ILL Oranafela. 
Appointment for three yeers from 
I October l«SS on Ranse lA of the 




vanlCy 
•I IXL. 



ST. THOMAS' HiALTH 
DISTRICT (TEACHINO) 
LONDON Sll 



FULL OR PART-TIMS 

MEDICAL LABORATORY 
SCIENTIFIC OFFICER 



to work in th« Cytolofv Section ef th« buty 
DEPARTMENT OF HISTOPATHOLOGY 
on the prepamtion and screening of c«rvical 
smears and other material for the detection 
of malignant and non-malignant conditions. 
The D«|»artfn«nt U >fcuat«d within the new 
laberatoriee of ST. THOMAS' HOSPtTAL. 
Relevant experience preKarred but training 
given to other suitably qualified candidate*. 
Grade and salary at a^e 31 or over and 
dependant on qualifications and experience 
£3908-C62l5 pa. (inclusive). 1960 pay 
award pending. 

St. Thomaa* oppoeite The Houses of 
Parliament it close to rail, tube and bus 
services. Facititiei include seuon ticket 
loan icheme 

CONTACT tha PerMnii^ I 
St. ThMRM' Hm ' 
TEH." " ' 
277f for 1 

tion. 



ROTAL POSVGUDUAXB 
MEDICAL SCHO<ML 

(University of Londoe) 
Hie Department of 
Histechemistnr 
requires a 

RESEARCH ASSISTANT 

to work on morphiriogieal aspects 

of peripheral neuroendocrine reKu> 
lation. Some experience in the 
tecliniques of histolofy, immuni^ 
liistochemlstiy and/or transmission 
electron mlcaniseonr wodd be an 
advantage. OppttKonlly Itar a 
higher degree. 
Apply with fuU cu 
J. ■ " 



to Dr J. Polak. Royal Postgraduate 
W12 0l 



Medical Sdwo^lSO Du Cane Road. 



BRieHTOH POLYTSCHNIC 
FACW.TV OF NATURAL AMD 



RESEARCH 
ASSISTANTSHIPS 




Details of potta and appllcaHen tanni tram 
AdmlnlatfeUve Offlcei. Faculty efN dual 
sad Ufe Selencea, Bclglitoe Polyteolinie. 
MoutSMOomb, BrigMen OM 4M. M 



Copyrighted niatijiia! 
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TEAM LEADER 

SYNTHETIC ORGANIC CHEMISTRY 

As a result of internal promotion a vacancy now exists for a Team Leader in our 
Process Research and Development Department. This department is a vital part of 
R&D and its two main functions are discovering potential marketable ethical 
pharmaceuticals and prep>aring large quantities of these products for our drug 
discovery programmes. 

The job involves leading a 5/6 person team of experienced organic chemists and 
technicians whose main aim is to discover good chemical syntheses for potential 
marketable products — work which is both intellectually demanding and varied. 
Applicants, of either sex, shouM have a PhD and a minimum of 5 years post-doctoral 
experierx» in synthetic organic chemistry. At least 3 years shoukJ have been spent in 
industry and it is equally important ttiat applicants have experience of directing the 
work of otfiers. 

Conditnns of employment include a competitive salary, flexible working hours, an 
active Sports and Social Club, pension facilities and assistance with re-location where 
appropriate. Ws can offer pleasant rural surrourxiings with relatively low cost 
housing, also access to major Midland cities. 



For an appfication form please contact 
Miss Cathy Mason, Personnel Officer, 
Hsons Limited, Pharmaceutical Division, 
Bal(eweli Road, LOUGHBOROUGH, 
Laicastarehire L£11 OQY. 
Tel: G608 66361 

Referer>ce number RO100/NS 



ARS0NS4 

PHARMACEUTICAL DIVISION 



Science Research Council 
ROYAL GREENWICH OBSERVATORY 

SCIEHTIFIC OFFICER/ 
HIGHER SCIENTIFIC OFFICER 

There is a vacancy in the Observatory's TIME DEPARTMENT for a SCIENTIFIC 
OFFICER/HIGHER SCIENTIFIC OFFICER to join a small team responsible Gointly 
with the University of Hull) for the development and operation at Herstmonceux 
of a Satellite Laser Ranging System which will be used for collaborative projects 
with university groups etc. investigating the Earth's rotation, satellite orbital theory, 
geodesy and geophysics. 

Applicants should have or expect to obtain In 1980 a good honours degree in 
Physics or a related subject. In addition candidates should have an interest in and 
ability to contribute to the scientific programme of the project. Knowledge of 
electro-optical systems and/or the use of digital computers in instrument control 
will be an advantage. Candidates for HSO must have at least 2 years' post-graduate 
experience. 

The post is permanent and pensionable. 

Starting salary, which will depend on qualifications and experience: SO from £4210 
to £4844 on a salary scale currently rising to £5486; HSO £5097 to £5486 on a scale 
currently rising to £6737 (the salary scales are currently under review). 

Application forms and further information can be obtained from RNr N. Jones, 
Royal Greenwich Observatory, Herstmonceux Castle, Hailsham, East 
Sussex BN27 1RP (Tel. 032-181 3171 Ext 206) and should be returned by 31 July, 
1980. 



The QuMD't Uaivmlty ol MaHmH 

LECTURESHIP IN 
SPACE tt ASTROPHYSICS 

Department of Pur* and Applied Phyvlcs 

Applications are Invitad tor tha abova 
potltlon tenable from 1 October, 1M0. The 
auccaasful applicant will be expected to 
carry out raaaarch In aatrophyalca and must 
be prepared to undertake (eachtna In the 
Department In l>oth general phjrsict and 
astronomy. 

Current programmes of the Astrophysica 
Reeearch Group Include studies of stellar 
atmospheres and Interstellar pas physica. 
There Is strong emphasis on the develop- 
ment and application of Instrumentation for 
programmes of ultraviotel and optical 
astronomical spectroscopy using both 
balloon-tHirne and ground-based telescopes. 
Related satel I Ite observations are being 
made using the International Ultraviolet 
Explorer. The person appointed will be 
expected to play an Important role in expand- 
ing the experimental and/or theoretical 
activities of the group within this general 
field of research. 

The salary scale Is £S09S-£10 489 per annum 
with contributory penalon rlghta under 
FSSU or USS. Initial placing on the scale 
will depend on age, qualiflcatlona and 
ezperier>ce. 

Further pertlcuiara may be obtained from 
the Personnel OfRcer, The Pueen'a 
Unlverai^ of BeMaat BTT INN, Northern 
Iretand. Closing date: SI July, IIM (Pleaae 
quote Ref. 80/NS). 



UNIVERSITY OF GLASGOW 

Department of Chemistry 
POSTDOCTORAL RESEARCH 
ASSISTANTSHIP 

Applications are invited for the 
above SRC funded post directed 
towards exploring new strategies 
in the design and synthesis of 
chiral and achiral inclusion com- 
pounds. The post will ap^al to 
X-ray crystallographers with ex- 
perience in single-crystal work. 
Department has excellent comput- 
ing and automatic diffractometer 
facilities. The appointment will be 
for one year with salary in ran^e 
lA of the scales for Research and 
Analogous Staff (£5052-£5725) with 
placement depending on age and 
experience. 

Curriculum vitae, list of publica- 
tions, and names of two referees 
should be sent to Dr D. D. Mao 
Nicol, Department of Chemistry, 
University of Glasgow, Glasgow, 
C12 8QQ. 

In reply please quote Ref. No. 
4682N. 



UNIVCRSITY OF BRISTOL 

RESEARCH ASSISTANT 
IN ENGINEERING 
MATHEMATICS 

The Department of Entineerine Mach^ 
matics has a vacancy for an SRC funded 
Research Assistant to work vifith Dr D. T. 
Bkkley on the development of optimal 
control methods for tidal power schemes. 
The appointment will be for two years 
startinf I September, 1900. or by arrartse- 
ment, and the salary will be in the range 
£4402 to £6399 (under review). Preference 
will be c'ven to candidates with seme 
pott-graduate experience and some know- 
ledge of optimal control techniques. 
Applicationi ihould be tent to: Dr D. T> 
BIckley. Department of Bngineerlns 
Mathamatica, Unlvpraity of Bristol, 
Bristol BM ITR. 



LABORATORY TECHNICIAN 

required for Physics Department in 
this Independent Girls' SchooL 
Salary according to qualificationA 
and experience, based on scales 
operative in local authority. 

Appointment from 1 July or 
1 September. Apply in wrltixuf to: 
The Headmistress, James AUen's 
Girls* School, London SE22 8TE. 
Please Include a detailed curricu- 
lum vitae and names and addresses 
of two referees^ 



Cr: 
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UNIVUSITY OF ST. ANDREWS 
■nt of Biechacnbtry A 



ApplicuieiM an invlMd for • 

LECTURESHIP IN 
MICROBIOLOGY 

In th« Dcputmant of Biochemistry ind 
nicroWalacx tanabl* from I October, 
iWB. CMaNhtM •heuM hav* qualifio- 
In Mic r ob i ola g y and will b* wc- 
I to akm piR In inlcfebWo(r 
<h McMot in th* Oapvt- 



Saliiry at appropriate point on scale 
£5052 to £10 484 (under review). 
Starting salary probably not above 
£7410, plus USS. 

Applications (two copies preferably in 
typeecript) with the names of three 
referees should be lodged by IS July, 
IMO with the Eetmblishmants Ofllcar, 
Th* UnivwBity, Collagn C^a, St. 
Andrawi. FIfa, from whom further 
particulars may be obtained. 



UNIVERSITY OF 
BIRMINGHAM 

Department of Genetics 
POST-DOCTORAL 
RESEARCH FELLOW 

Applications invited for above 
three-year MRC-funded post ten- 
able from October 1980 to investi- 
gate structure and function of 
replication genes of broad host 
range plasmid KK2. Experience 
with DNA sequencing, mutant 
characterisation and gene ironing 
preferred. 

Salary on the RFIA scale £5052- 
£8769 (under raview), pliu auper- 
annuation. Maximum atHtbu 
aalary £S725. 

tvrOur particulars available 
from Aaaistaiit Registrar (Science 
« Ensineering), PO Box 363, 
Birmingham BIS 2TT, to whom 
applications (three copies) includ- 
ing curriculum vitae and naming 
three referees, should be ttat iv 
Friday, IS August, 1980. 

Please quote ref : NSL9. 

MEDICAL BESKAKCB 

COUNCIL 

HARWELL 

SCIENTIST 

required for the Secretariat of the 
Council's Committee on Protectioa 
against Ionising Radiations. Duties 
include the reporting and organis- 



ing of meetings and appreciation 
of the literature on a wide variety 
of topics in biology, medicine and 



physics. Preference wHl be given 
to someone qualified in a biological 
subject. There will be opportuni- 
ties for tlieoretical, cap e um ental 
or epidemiological wont «a tiie 
effects of ionising -wlllltlfte Cuoi- 
didatea should ham a food 
honmindesrM tad tbnejrcan 
of retevant raaeaich aspeneaoe. 
Sdaiyw^htat the itaoM Grade n 
M OntaiW, Grade in427-£10 484 
(as at iDterIm Pay Award, l April, 
1980) according to age and experi- 
ence. Applications wTHi curriculum 
vitae to the Administrator, MRC 
• Unit, Harwell, Didcot, 
— Ref: JV/6. 

■OTAL ranraoiADUATB 



Departmrat of Medldne 
A GRADUATE 

is required to join a highly suc- 
cessful small group investigating 
peptide hormones and neurotrans- 
mitters in man. Knowledge in the 
area of physiology, clinical bio- 
cfaemistry (radioimmunoassay) or 
Mptide analytical techniques could 
De an advantage. 

Salary not less than £4000 de- 
pending on age and experience. 

Apply with full curriculum 
vitae and telephone number, if 
available, to Dr Stephen R. Bloom, 
Royal Postgraduate Medical 
School, ISO Du Cane Road, London 
W12 OHS. 



Desk Editor 

for Elsevier Sequoia 



Required for work on specialised scientific journals In a rapidly 
expanding company. Applicants must have had university 
level training in the Physical Sciences or Engineering. A con- 
cern for literate communication and a good command of the 
English language are aasential, as is the ability to work precisely 
and thoroughly under pressure. 

The work entails the copy-editing of manuscripts and correction 
of proofs. The desk editor liaises with Academic Editors and 
autttors as well as with our production department In Lausanne. 

Application forms can be obtained by ringing O n lwd MIIV or 

applications (handwritten) may be sent to: 

The OfDce Manager, 

EdHorial OfHce (UK) of Elsevier Sequoia. 
Mayfleld House, 
M Banbury Road, 
OxtofdOXITDH. 



Physlelsgy ancl BieclMnilstry of 
HarliM mingi 

Applicatiooi an inviMd frem thos* with 
experimca I* wIc f ob M er liiilMr plant 
physiology or ModiMriMry far tha post 

POSTDOCTORAL 
SENIOR RESEARCH 
ASSISTANT 

(NERC MipportMl) 

to woric on th« physiolocy wid bio- 
chemistry of m*rin« funii with Pro- 
fessor D. H. Jmninp. Th* post is 
ivsilable on I October 1980 lor on* 
year in th* first inscsnc*, but may bfi 
renewed for a further two years. 

Initial salary £5052 per annum. 

Applications, toiether with the names 
of tlir** r*f*r*cs should be received 
not latar thin I Ith July, 1980, by Th* 
lU al itiT, Th* Unlvarslty, PO Box 
in, Uv i ipool LM IBX, from whom 
lurtlnr 
Quote 



sarticulars mw ^* 

Mart wmifin. 



UNIVBBITY OF ST. ANOReWS 
■HMrtmat «r hydHtagr 

Atptleation arc inviied for a 

LEQURESHIP IN 
SOCIAL PSrCHOLOCY 



tefiabi* from 5«pt«mb«f/ October 1980. 
Whilst candidate* ahould hav* advanced 
tmlnina antf expeftenea In Social Paycho- 



to 
pn 

Applications (hwe copi** 
typ*acr1pO with th* nan)** of i 
should b* I ' ' ■ • 




ANALYST TECHNICIAN 

Grade 4 required in Department 
of Geology, University of Reading. 
Experience in analysis of rocks 
and/or soils (fiar 

ponents) by wet d 

desirable, but applicaats 

appropriate experience ill t, 

inorganic analysis by atomic ab- 
sorption, colorimetric and other 
tecnniques also considered. Salary 
in scale £3948-£4545 p.a. (under 
review). Apply for furaier details 
and application form to The Per- 
sonnel Officer, Unlversi^ of Read- 
ing, Whiteknights, Reading RG6 
2AH quoting Ref. T.S. 17A. 



UNIVERSITY OF LIVBItrOOL 

INSTITUTI OF CHILD HEALTH 
ALOm HIT CHILOMN** 
HOBFITAL 

TECHNICIAN 

(GRADE S> 

To assist with r*s*arch. Work includ*s 
assistanc* with daaign and davelopmcnt 
of m*dicai electronic instruments and 
oparating th* lnstitut*'s digital com- 
puter. Applicants must poasass ONC or 
•quivalMt n mlnlfflum qmlHIatiea ind 
b* vipariwcad in huh MfiKais and 
us* of digital and analogu* intagretad 
circuia. Knowi*dg* of programming an 
advanuge. Salary in a rang* £4257- 
£4974 pi. 

Application forms may b* ebtainad from 
Tha R«fistrar, The WaUf, FO 
Box 147, Llvarpool Uf MX. Quec* 

R»f: RV 44« NS 



UNIVEXSITY OF 
LECTURESHIP IN 
STATISTICS 

AppUcatioas are Invited for tlie 
above post 



The 

tsitsat mis be in any 
theoretlcu or applied SI 

Salary on scale £S052-£10 484 per 
wnum with appropriate placing. 

Further particulars from The 
Secretary, The University, Aber- 
deen, with wlMHn applications (two 
^^les^^UNild be lodged by 11 



CANCER RESEARCH 
"What can I do to help?" Everyone has 
asked tlsat question — the answer is that you 
CAN help to fight cancer. The Imperial 
Cancer Research Fund, the largeat inde- 
pendent cancer research centre in Europe 
relies solely on voluntary contributions. 
Please send your do natio n to: 

IMPERIAL CANCER RESEARCH 
FUND, 
Room 542W. P.O. Box 123. 
Liutoln's Inn Fields, I.ondon \Vr2 A 3PX. 



TECHNICIAN 
(one year with 
rsqulred for researcb project In 
nlmiviolet radiation and akin can- 
cer. Applicants should be biolo- 
gists with interest/experience in 
computing. Suitably qualified can- 
didates would be encouraged to 
register for an MPhil. Salary 
(under review) from £4523. Send 
brief curriculum vitae to Dr A. 
Young, Institute of Dermatology, 
Homerton Grove, London E9 6BX. 



RESEARCH ASSISTANTS 

Applications are Invited from people with a 
background In Industrial Dttion, Engineer- 
ing. Menegement Sciences, Technology 
Pdlcir ale. to srhIi In sn* at nwr* of th* 



(a) 

(b) The Effects of Technological Cftange 

(c) Design of Surgical Instruments 

(d) Applications and techniques for Sintered 
Metals 

(e) Eveluetlon ot Drug Dispensing Mechlnee 

(f) Computing text proceealno language 
design (SRC funded). 

The Inetltute of Advanced Studlaa Is an 
IntwdlacipUnaiir 



to c*l l i**i1 » In 
problema. Opportunlttee 
degree registration. 

■alaiy a«al*: £4tlM-C44M. 

FuntMT I 




SUTTON HIGH SCHOOL 
FOR GIRLS 

Required in September 
GRADUATE 

to teach Physics throughout the 
school up to Advanced Level. lUs 
position could be filled by one 
full time or two part time appli- 
cants. Apply to the Headmistress, 
Sutton High School for Girls, 
GPDST, 55 Cheam Boad, Sutton 
SMI 2AX, with CI ' ' 
and two academic I 
as possible. 

UBnVERSITT COLLEGE 

SCHOOL 

require a Chemistry Laboratory 
Technician. Salary acxxtrding to 
age, qualifications and experienoe. 
Apply by tetter to Hie Senior 
S ctenc e Master, Unirsrrily 

LondOD NWS OB. 



STUDCNTBUP8 



Unhmitr af CambrMa* 
Dfl^wCfiMiiC of Physlci 

STUDENTSHIPS 

Applications are invited for PhD 
studmtshipa (induding SRC CASE 
award^ la tha Mowiat tays: 
Turhubacs la wriovs ll««r 
Amocphaas tUn films. 
Silvw iMilyni. 
Low t*mp*ratur« s*micQlldl 
Surface intaractions. 
Optics of oxid* glasses. 
Breakdown of solid electrolytes. 
Analysis of Antarctic atmosphar**. 
Optimisation of wind turbin* blades. 

Pleas* writ* or talcphon* without 
delay CO Mr J. DaafciD, Covwsdiah 
Laboratory, Madiiurio* Road, Can» 
bridao CU tHI. TaL OH tUft. 



THI POLVTCCHNIC OF 
CINTIIAL LONDON 

•■iMoi of a»a l »eeria9 and »* ! *■*» 



Applleatlone are Invited from aultably 
qualified graduates to worit for three yeers on 
the degradation of tlgnin, with particular 
emphasis on the leboretory study of becterle 
In batch end continuous culture. A minimum 
of a 30) desrae In e relevent discipline la 
required and candldatea will be able to 
r*«lal*r for a CNAA higher d*ai*« (MPhll/ 
PhO). 

Apptl^lM le nii an d »wthac daWI* Inm 
RepqS' j iBiif j jf adia ttill !&*€»! 
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nnrnmiYif 

nCHMLDGf 



AppMcttioDS are invited for research 
MlTtllllliilii in the ■lulytical group of the 
Uaiwnily't Oapaitmaot of caMoiMty. 



BIOCHEMISTRY 

An SAC studentship awarded by the 
Analytical Division of the Chemical Society 
for the study of new immunoassay methods 
using metal ions as labels. Grant at SRC 



ENVIRONMENTAL 
CHEMISTRY 



An SRC CASE studentship in co-operation 
with Unilever Heieareh, Part SunUgbl. 
dwekiping aleetraaiii^nnl naMwdi of 
determining phospbata* and silicatea in 

effluents. 

Applicants should write with details and 
names of referees to Dr 1. N. Miller. 
Department of C 

Loughborough 



CHAKING CROSS 
HOSPITAL 
MEDICAL SCTOOL 
RESEARCH STUDENTSHIP 

Applicants should hold or ex- 

{)ect to obtain a degree in physio- 
ogy, biochemistry or pharmaco- 
logy, with first or upper second 
class honours, and wish to work in 
the clinical fields of atheroembo- 
llsm and cerebral infarction. Some 
prior acquaintance with lipid 
chemistry will be helpful. The 
successfiil candidate will work 
alongside research clinicians in the 
Chfl^ng Cross Hospital Depart- 
nwntw Hewologr and will be ex- 
pected to develop, with training, a 
programme of reaearch «jth a 
view to submitting a tiieaH for 

the Ph.D. degree. 

Hie studentship is, in principle, 
tenable for up to 3 years; it will, 
however, be subject to review to- 
wards the end of^ the first year and 
continuation will be dependent on 
progress. The terms of the stu- 
dentship will be broadly similar 
to those applied by the M.R.C.. 

Please write, enclosing a curricu- 
lum vltae and names and 
addresses of two referees, to: Dr 
F. Clifford Rose, Physlcian-in- 
Charge, Department of Neurology, 
Cliaruig Cross Hospital, Fulham 
Palace Road, London W6 8RF. 

UNTVERSITY OF LONDON 
INSTITUTE OF EDUCATION 
SRC/SSRC RESEARCH 
STUDENTSHIPS, 1980-81 

Applications are invited from 
honours graduates wishing to pur^ 
sue research leading to eitfan* a 
MPliil or PhD degree, on problems 
bearing upon the social, economic 
and emicational dimensions of re- 
cent sdentiflc and technological 
development. Particular attention 
will be given to studies which 
focus upon the definition of policies 
for schcwl — and out of school — 
education and which consider pro- 
fessional and educational iroplica- 
ttana ariainf from the introduction 
•fMW tedmotocies. 

For fnrUier details, contact the 
Secrattiy, Sdenoe Education De- 
pntment, Unhrently <rf London 
bistltute of Educatua, » Bedfmd 
Way, London WCIH ML. AffUr as 
soon as possible. 

Details of admission require- 
ments may be obtained from the 
Deputy Academic Beglatrar. 



UNIVERSITY OF BRADFORD 

PwtgradMaM Sdwel of Meciiaiilcal 
inrlag mitt 
r Systams Imfwaerlw a 

SRC/REDFEARN 
NATIONAL 
GLASS INDUSTRIAL 
RESEARCH STUDENTSHIP 

Appltcadofis are Invitad tnm gnduitu in 

•ngineerins, ipptiad Ki«nca or physics 
holding * Fir»t/Upp«r Second Class 
Honours D«sro« from a Britiih university 
(•r a dwaaysar iiidiiiirhl sndantship to 
liii waulm modol- 



ling mnd control of flow end hue transfor 
processes in s'ess forohearths. The proiact 
ollors an axeallant opportunity to partici- 
pata la ahe JawlaFma n t of nsathematlcal 
moMs and l al cra e emputar control of 
meltan glass in forehaarths. which is of 
vital importance to the manufactura of 
glaas containara. Tha applicanu should ba 
aNfibIa far the award at an SRC Induatrial 
StiidannWp. The gram will ba suppla- 
mantad by Rodfaam National Glass, and 
the surting salary will b« in the range 
£4500 CO tSSOO pa dapwidins en qualifl- 



IKirthar pardeuhra and i nplka t l en ferma 
can ba obuined from the Sacratary, 
Foatarsduato School of Mechanical 
and MalMliacturina Smtama Enginaar- 
hia, UaivaraitT a< ■radferd. Bradford, 
BOT IDT. Tall Iradlard (0174) 3I4«6 
■HfaMl). Fleata quote Ref: RS ME 1 NS. 



UNIVERSITY OF KENT AT 
CANTERBURY 

Biological Laboratory 
NERC STUDENTSHIP 

Applications are invited for a 
NERC Research Studentship con- 
cerned with the interactions of 
microorganisms, enzymes and sub- 
strates m aquatic sediments, and 
under the supervision of Dr R. G. 
Bums. 

Applicants must already hold or 
expect to obtain a first or upper 
second class honours degree in 
biociiemistry, microbiology or a re- 
lated discipline. 

The studentship will be tenable 
from 1 October, 1980. Further de- 
tails and application forms may be 
obtained from the Senior Assistant 
Registrar, Faculty of Natural 
Sciences, The University, Canter- 
bury, Kent CT2 7NH to whom 
applications should be aent by 14 
Jufr, 1S80. Fleaae qoote ref: PG19/ 
80. 



UNIVERSITY OF BATH 
School of Physics 

RESEARCH 
STUDENTSHIPS 

Applicstiens are invitad for a Univanity 
Rasaardi Studa a t tM p laadini to a PhD 
dttrae fer a eawpu iat lenal proiect on 
Ilia ala c iranlc iir m l u re of solids. Tarmt 
■ad amtUurn llnillar to SRC awards. 
A farther sMeatshlp it available for 
axparimantal work in ultrasonics and 
acoustic annission . 

Piaau write to Dr D. W. Bullatt, 
7AY. 



ROYAL POSTGRADUATE 
MEDICAL SCHOOL 

(University of London) 
MRC STUDENTSHIP 
The Department of Histodiemistry 
has a vacancy for a recent gradu- 
ate to work <m morphological as- 
pects of peripheral neuroendocrine 
regulation. 

Apply with full curriculum vitae 
to Dr J. Polak, Royal FostandlMte 
Medical School, ISO Du Cane BMd. 
Londoa W12 OHS. 



THE UNivnsrrr of 

SHEmELD 

DEPARTMENT OF 
METALLURGY 

SRG CASE 
Studentships 

Applications are invited from men and 
women for seven SRC/CASE student- 
ships tenable from I October 1980, for 
research in the follawiac IMds: — 

(a) in co-oparation with Spring Rasaareh 
and Haauftcturert Association, 
ShdltaM "EKact of Hot Pre-Strassini 
on Radvctlan in Spring Relaxation" 

(b) in co-operation with GKN Group 
Teclinotofical Centre, Wolver- 
hampton "Facisue Properties of 
Ferritic Cast Irons" 

(c) in co-operation with CEGB, Scienti- 
fic Sarvtcas Division, Gravesend 
"Void Aw aliment in Materials with 
Changing Structure" 

(d) In c»opentlea with Akan Lab- 
emaries Ltd, Oaan "^mctura 
and Prepartios of Spragr-Fermed 
Materials" 

(e) in co-operation with National 
Physical Laboratories, Teddinfton 
"Experimental Verification of Recent 
Cavity Growth Models'* 

(f) in co-operation with The British 
Rail, Darby "Waldability of Rail 
Steals" 

(g) in cooperation with Rolla-Royce 
LiadtadTiriiMl 'itaftd SoKdNkstion 
ofSuperi B oy i" 

Applicants with or expecting good 
Honours Degrees in Metallursy, 
Materials Science or related fields 
shoud write to Profaaaor G. J. 
Daviaa, Head of the Department of 
Metallurgy, the University, She^ 
floM SI 40L QtMta raL no. 



UMVERSITT OF WAKWICK 
RESEARCH STUDENTSHIP 
IN BIOCHEMISTRY 

Applications are Invited for a 
three year CASE (PhD) research 
studentship in the Department of 
Chemistry and Molecular Sciences 
sponsored by the Science Research 
Council and Imperial Caiemical In- 
dustries, Pharmaceutical Division. 
The project whidi will be carried 
out in collaboration with Dr B. E. 
P. Swoboda and Dr J. F. Byley, 
is a comparison of RNA synthesis 
in a yeast cell, Candida albicans 
with that in manunalian cells. The 
objective of the project is to de- 
velop WHtrlflr inhibitors of RNA 
qmnaafi in Caibicans which will 
not aibct BNA ayntheals in the 
mammalian faoat and can therefore 
be tiaed In me tteaHnent of tnfety 
tion. Candidntaa maat poaaes einier 
a fint or ui»er second dass 
honaun degree in hiocfaemistry or 
a related subject. Application 
forms from the Academic Regis- 
trar. Universibr of Warwick, 
Coventry CV4 7AL, quoting PG/ 
38/80/F. 



UNIVERSITY OF READING 

Department of Zoology 
SRC CASE RESEARCH 
STUDENTSHIP 
Ona atudMitdiip la available for 
a atudr ti the Influence of the 
desicn and mwdlwHral propertlea 
of the beak oa the feedtaig and 
survival of biraa in captivity and 
in the wild. The project will be 
based at Reading, with time spent 
at The Wildfowl Trust, Slimbrfdge. 
The candidate should have some 
knowledge of, or sympathy with. 
Physics and/or Engineering. Appli- 
cants, who should have, or expect 
to obtain, a first or upper second 
class honours degree, should apply 
immediately quoting the names of 
two referees, to Dr J. F. V. Vin- 
cent. Department of Zoology, Uni- 
TOi^^<rf_Beadlng, W h l t l iKil <li t a, 



BGtZAH. 



UMIVERSITV OF WARWICK 

SRC CASE Studentships 
in iMass Spectrometry 

Applications are invited from flnai year 
undergraduatae and suitably quaiifled 
graduatet for the following Science Research 
Council CASE Studentships In Mass Spec- 
trometry to work in collaboration with 
Professor K. R. Jennings In the Departmant 
of Chemistry Molecular Science*. 

<1) Analytical applications of linked scans 
in mass spvctromttfy In collaboration with 
Id PatiOBhawlcili DMttoii. Tbo prolaet 

' nwdM fli 



idSiSSblSa 



(11) A chemical ionlsatlon mass spectromstry 
study of organometalllc compounds in oils 
In collaboration with Shell Research Ltd. 
Tha proiact will Involvr'tlw us* of both 
posltlva and nao«Uv* fMSmt ions and wrlll 
b« carrlad out using both ■ Kralos prototypo 
MS8B Imtrumant and a rocantly Inatwiod 
Kratos mWDSSS mass spadnmilir Md 
daf lygHw, 

Each SlutfanMilp is for a parfod of ttiiM 

years and Is available for studants who 
possess, or expect to obtain this summar, a 
first class or upper second class honours 
degree in chemistry or a related sub)*ct and 
who have bean resident for the pa*t three 
year* in the United Kingdom. 

Applications, together with the names of 
two rafBrees, should ba sent as soon aa 

gossibie to Profaaaor K. R. JanaliMOt 
lepartmenl of Chemistry end Molecular 

Sciences, University of Warwick, 
Coventry CV4 7AL. 



UNIVERSITY OF KENT AT 
CANTCMURY 



Applications are invited from 

GRADUATES 

with First or Upper Second Cliss 
Honours degrees in biochemistry, 
genetics or microbioloEy for Science 
Research Council CASE itudanuhipi 
laadinf to tha dagraa c< Ph.D. in tha 
followinf copks; 

(a) Moda of action of anthalmintics 

(b) mammalian enzymas involvad in 
matabolism of nitrosamlnas 

(c) affacts of maoble rici on irna 
axpression in livar 

(d) microtublar piMaint ia lowar 
cucaryotas 

(a) cyinida daf radation by baoarit 
(0 fenetics of mathana-oxidisint 

bacteria. 

Candidates should apply (tvinf datails 
of qualifications and the name of an 
academic referee to the Sanior 
Aaalatant Katiatrar, Faculty of 
Natural Sciancaa, Cbamical Lab- 
oratory, Tha Unlvaraicy, Cantar^ 
bury. Kant CT2 7NH byl4jHly IfM. 
Please quota raf: PG ItlUt, 



UNIVmSITY OP lAST ANOUA 

SCHOOL OP ■lOLOOICAL 

SCIENCES 

Mambrana Traaayort P r o c aiaaa 



■ra Invitad for an 

SRC CASE 

Research 
Studentship 



for thii project hald batwaaa M>1> 
Salwrn at tha Univantar aaJ Dr M. 
Lund at tha ARC foot Raaardi 

Insthuta, Norwich. 



r taTBaebaaOWfy whh 

ionra aikrobioioakal baduraaad. or 
in HkrobMafy «Mi aubddlary bi»- 
chamhtry. aal (haaM aubmlt a curri- 
culum VMM with tba aamas o» tvw» 
aeadamk nlwaaa te Dr M. J. Mwyn, 
Schwal M g a l arfal Scia 

NM m aa aMM aa paaafb l a 
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UNIVERSITY OF STKATHCLYDE 

SRC CASE 
Studentship: 

MATERIALS STUDIES 

Applications are invittd from candi- 
dates with or cxpeccing a sood honours 
decree in Physics, Chemistry, Materials 
Science or Metallursy for a 3-year 
SRC CASE studentship to study surface 
reactions of aluminium alloys usinj 
x-ray photoclectron spectroscopy. The 
research, which is to be undertaken in 
conjunction with British Aluminium 
Company, will lead to the decree of 
PhD. Predominantly the work is based 
at Strathclyde but the student will 
spend periods (totalling 4 months over 
the 3 years) at the B.A. Research 
Laboratories, Chalfont, Buckingham- 
shire. SRC postgraduate scales apply 
but additionally British Aluminium 
Company will award to the successful 
candidate a supplemtntary grant (up to 
C7S0 per annum) plus travel and 
accommodation expenses when away 
from Strathclyde. 

Applications should be addressed to: 
Dr D. J. Fabian 
Department of Metal lutfy 
University of Strathclyde 
Glasr>wGI IXN. 



UNIVERSITY OF ST ANDREWS 
Department of Biochemistry and 
Microbiolo^ 

Postgraduate 
Studentship in 
Biochemistry 

Applications are invited for a post- 
graduate studentship financed by the 
National Fund for Research into 
Crippling Diseases. The project will 
involve studying the molecular mech- 
anisms underlying the inherited meta- 
bolic disorder, homocystinuria. The 
research methodology involved in the 
project will be multidisciplinary. 

The three-year studentship wilt 
commence from October 1980. Candi- 
dates should hold, or expect to obtain 
in 1980, a first or upper second olass 
Honours Degree in Biochemistry. 

Applications, together with the 
names and addresses of two referees, 
should be sent to Dr R. Griffiths, 
Department of Biochemistry, Uni- 
versity of St Andrew*. North 
Street, St Andrews, Fife. 



IMPIRIAL COLLiOE OF SaiNCE 
AND TECHNOLOaV 
(UNIVERSITY OF LONDON) 

Postoraduate Reeearch In Analytical 
Chemistry : 

Two CASE 
Studentships 



Applications ara Invited from paraona hold- 
ing, or expecting to obtain, a Pint or Upper- 
second Class Honours Degree in chemistry, 
physics, electrical engineering, or a related 
subject, to carry out reacarch for a three 
year period Into: 

(a) The Developmenl of Portable Toxic 
Aas Monitor* for use on board ship 
(based on coated piezoelectric crystals). 
In collaboration with Panocean Anco Ltd. 

(b) The Design and Development of a 
Microwave Cavity Spactroffleter for 
Oas Analysis, in collaboration with 
Taylor Instruments Ltd. (Analytics). 

Apftlcants should have good aptitude lor 

Electronic Construction and an Interest In 
Microprocessor Control of Instrumentation. 
The successful candidate will register tor 
PhD and financial provision will be assessed 
St the current SRC rates. 

Applications with curriculum vltae and the 
name* of two referees should be sent to 
Dr J. F. AMer, Chemistry Depaftnnent, 
Impeflal College, London SWT lAY 
before i August, 1M. 




J UNIVERSITY OF 
m SOUTHAMPTON 



Research in Applied 
Electrostatics 

The following SRC/CASE studentships are available for 
commencement in October 1980. 

1. Electropainting Co-operating 

body — International Paint Co. 

This Is a widely used industrial process; the programme will 
include a stud/ of the fundamentals of the process, in which 
interest will be between electrostatics and electrochemistry. 
Analysis of results is likely to include computer programming. 

2. Electrostatic Aerosol 

Charging Co-operating body— British 
Aerosol Manufacturers Association 

The filling of certain pressure packed aerosol containers can 
cause dangerously high levels of static charging. Programme 
will include detailed study of charging during atomisation and 
identification of static-free container. 

3. Web Charging in Nip 

Rollers Co-operating body— Imperial 
Chemical Industries 

High velocity handling of insulating webs frequently results in 
high levels of charge separation. The charging at nip rollers is 
of special interest to web manufacturers and film and tape 
handling systems. Programme will inlcude both theoretical 
and practical approach. 

4. Dry Copier Systems 

Co-operating body — Gestetner Ltd. 

New types of dry powder electrophotographic copying systems 
are currently under development. Programme will in dude 
both theoretical and practical approach to powder charging 
and manipulation in electric fields. 

Grant supplement available in most cases. 

For further information on Project I contact Professor W. D. 
Allen, Projects 2, 3 and 4 contact Dr J. F. Hughes, 
Dept of Electrical Engineering, University of 
Southampton, SOUTHAMPTON. Tel: 0703 S59I22 
Ex 398. Quote reference N.Sc 



UNIVIRSITY OP CAMBRIDGE 

SRC CASE AND CTA Stud«ntihip« in 
ANIMAL NUTRITION 

Applications invit*d from fraduetes in 
Biological and Asriculcural SctencM for: 

(i) 3-ye«r CASE Rasoarch Studanuhip 
for study of dlgastiva physiolofy of the 

Oryx. 

(ii) l-year CTA Studentships (applied 
for) for study leading to MPhil of 

(a) digestive physiology of Muntracut 



(b) retention times of plant cell walls in 
rumen of sheep and cattle. 

ftualiflcationat possess or expect ac 
(aast Upper Second Class Honours degree 
or equivalent. Further details on request. 

Applications w(th CV and names /addresses 
of two referoes. to: Dr E. L. Millar, 
D«partm*nt of Applied Biolocy, P«nn- 
brok* Str«et, Csmbridg* CBl lOX. 



UNIVERSITY OF LANCASTER 
DflparCmcnt of 
Environmental Sciencei 

Applicacions v invited for 

Two SRC Case 
Studentships 

tenable frofn October 1980 to work for 
a PhD decree on the (ollowinf topics in 
the field of atmospheric pollution: 

(a) Discrimination of Sources of Atmos- 
pheric Lead (CASE studentship 
with RTZ Services Ltd). 

(b) Rainout Processes in the Atmos- 
pheric Oxidation of Sulphur Dioxide 

iCASE scudentship wich Central 
ilectricity Generating Board). 
Further details from Dr R. M. Harri- 
•on. Dept. of Environmsntal 
Scienc«s, University of l-ancmst«r, 
Lancutcr LAI 4YQ (Lancaster 
«520l. Ext. 4191). 



CASE Studantshipa 

Applications are invited for two 

SRC CASE 
STUDENTSHIPS 

expected to leas to PhD decrees in 

Organic Chemistry. One project con- 
cerns the synthesis of novel macro- 
cyclic lactones (macroiides) with poten- 
tial central nervous system activity, 
and is in collaboration with Pfizer 
Central Research. Sandwich. The other 
concerns the synthesis of novel hetero- 
aromatic systems containing four- 
valent sulphur, and is in collaboration 
with ICI Organics Division. Blackley. 
Candidates should have, or expect to 
obtain, a 2(1) honours degree or its 
equivalent, in Chemistry, Pharmacy or 
a related subject. 

Applicationi. stating age, qualifica- 
tions and experience, and Kivina 
the name* of two refereee, anoula 
be sent as soon as possible to Or Kalth 
Smith. Department of Chemlatry, 
University College of Swansea, 
Swansea SA2 8PP. 



UNIVERSITY OF OXFORD 
Department of Enclneerinc Science 

SRC Case Studentships 
in Physical Electronics 



Applications are invited from electronic 
and electrical enfineers and physicists for 
two CASE Studentships to commence 
on I October, 1980. on the following 
SRC supported projects: 

1 ) The formation of conventional and 
novel optical components by volume 
hotof raphy. 

2) The investigation of a new range of 
acoustic-electronic devices for signal 
processing which utilize butk acoustic 
waves. 

In both cases, the successful applicant 
witi receive the normal SRC award sup- 
plemented by the Industrial Sponsor. Ap- 
plicants should possess or expect to 
obtain a First or Upper Second Class 
Honours degree and should write to 
Profeaaor E.G.S. Pmige, Department 
of Engineering Science. University 
of Oxford. Perks Roed, Oxford. 
OXI 3PJ, as soon as possible, giving the 
names of two referees. 



UNIVERSITY OF BRADFORD 

RESEARCH 
STUDENTSHIPS 

IN PHARMACEUTICAL SCIENCES: 
SRC CASE AND QUOTA AWARDS 

Opportunities exist for students to under- 
take postgraduate research leading to the 
PhD degree, commencing October 1980. 
Programmes will involve research in one 
of the following areas: 

(1) Drug absorption in human skin. 

(2) Interaction of drugs with bile salts. 

(3) Powder technology. 

(4) Biopharmaceutics of antibiotic oil 
suspensions. 

(5) Pharmacokinetics. 

pplicants should possess a good honours 
agree in pharmacy or chemistry, or 
expect to gain one this year, with a 
particular interest in pharmaceutics or 
physical/colloid chemistry. Interested per- 
sons should write to Professor B. W> 
Berry, School of Phermecy, University 
of Bredford, West Yorkshire, BD7 IDF. 
stating their particular interest(s), 
qualifications and career to date, with 
names and addresses of two academic 
referees. Please quote Reft RS/PS/A/NS. 



Cc, 
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UNIVIMITre^KIINT 

Studentships 

M avallabl* In 
MAMO ASTRONOMV 

SPAM •aiNCU 
ANTINMA STUDMS 

RADIO ASTRONOMY: rcaurch It dirwted 
toward* th* study of ragiont of star formation 
througti obtarvatlona of molecular line 
•mlMlen ■! mllllimlrtc wnaltnglha. Ob- 

tPACf SCIENCES: InvattlgaUona Involvs 
liwIniiMiilil dwttapnwtit and titaorstical 
atudtas on •aportmanta aatactad to datact 
eonmleduaton thallrat NASA Spaca Sfiuttio 
Spacalnb flight, tha SfmttI* Long Duration 
Expoauro facility and tf)a Intamatlonal Solar 
Polar Mlaalon. Inatrumantatlon Involving 
microprocaaaora la batng davaloped alto for 
propoaad ESA Mlaalona, namaly Lunar Polar 
Obaafvatory and tf>a Mlaalon to Intarcept 
Comal Halley In igM. An acUva NASA/ USSR 
Lunar aofnpla programmo uaing a 2MV Van 
do 6raaff accalarator cantraa on tl>a planatary 
mtt huiv onvlionraont, Ivpoivolocl^ Impact, 
It Imt MirhKo 



ppiicnion oi 

I i»il»|n tjr 

il Mid thoop- 



ANTENMA STUOICS: Oto oMMiWilp I* 
avallabia for a thaorotlcol aludy of th* Intar- 
actlon of elactromagnatic wavaa witti 
pariodlc atructurea and fraquancy aanaltiv* 
aurfacaa, togatttar wItti tlio application ol 

Hioaa aurfacaa to advancad faod a '~ 

roflactor antannaa. Th* proloGt 
r*lat*d to *xl*t1ng axp*rlman1al 
atlcal atudies In tha antannaa group. 
Applications from candldataa who oxpact to 
obtain a first or upper second claaa dagrae 
In phy*lcs, the electrical *cl*nc** or 
pppll*d mathematica ahould be addraaaed 
to th* Sontor Aaafstant Roalatnu. Faculty 
•I Natorol Sclanca a . Ckomleal Lab- 
wt Mlt. Tlio Ualwmly, CMtatfeaiy, 



UNIVERSITY OF KENT AT 
CANTERBURY 
RESEARCH STUDENTSHIP 
IN THEORETICAL COLLOID 
SCIENCE 

Applications are invited for a 
CASE studentship tenable from 
Octobw 1880. Ibe lucoeMful appU- 
amt win iMrit mldar Ibe jMiit 
dwecUaa of Profenor 6. Rlcicwxen 
of the University and Dr P. Rich- 
mond of Unilever Researcii Ltd on 
a theoretical study of the forces 
between colloideU particles. The 
terms and conditions of the award 
are those laid down by the Science 
Research Council. Applicants, who 
should possess (or expect to 
obtain) a first or upper second 
class degree in Physics, Chemistry 
or an allied subject, should write 
to Mr J. S. Cowie, Senior Assistant 
Registrar, Chemical Laboratory, 
The University, Canterbury, Kent 
CT2 7NH, from whom application 
I mar be ehtslnwl. ~ 



nn UDGHBOROOBH 
HnBHTYOF 



cttd 



•RGANIC 

SYNTHESIS 
RESEARCH 



AppUeationi are invited for an SRC CASE 
MMenliliip in collaboiation with the Boots 
Company (Nottjitaham). The industrial 
' r will be fir J. S. Nicholson. The 
is available for up to three 




UNIVIMITY OF ST ANDMWS 
Of 



MSc Studentship 
in Biochemistry 



Appltc»ions arc invited for a MSc 
research studentship in the above 
department. The project will involve 
Studies on the mechanism of action of 
certain sulphur*conuining compounds 
in the production of convubive seizures. 
Primarily, the effectt on pyridoxal 
phosphate— dependent enzymes of the 
GAIA pidnny in munnulim bittin will 



The one-yew scudentriilp (wMi the 
pooibtHty of » Itirther two-ywr 



poHible titer I October* IfM. 
CendMetes slwuld hold, or expect to 
obtain fn I9B0, at least a second class 
Honours Degree in Biochemistry or a 
related subiect. 

Applications, together with the 
names and addresses of two referees, 
should be sent to— Dr R. GrifFIthSp 
Deportment of Biochomistry. 
Usl¥orelC|f off St AMh^oMRt North 



TOnvMSiry oFSTO sn 

CASE STUDENTSHIP IN 
PHYSICS 

Applications are invited for a 
studentship leading to a D.Phil, 
degree in the field of Integrated 
optics using the technique of ion 
implantation. The emphasis will 
be on the underlying physics of 
this rapidly expanding area of 
technology. The Student will 
spend time both at Sussex and the 
Telecom Research Laboratories, 
Martlesham Heath. 

The value of the award will be 
tbe standard SRC CASE Student- 
ship plus an additional contribution 
from the Telecom Research 
Laboratories of £765 per annum. 

Applications should be addressed 
to Dr P. D. Townsend, School of 
Mathematical and Physical 
Sciences, University of Siissex, 
Brighton, BNl 9QH. 



FELLOWSHIPS, 

GRANTS, 

SCHOLARSHIPS 



UNIVERSITY OF 
■mATHCUYDE 



Applieatioat ■ 

Physicists, Cliembts 

or 

Electrical Engineers 

holdint a PhD dMrm, or abmit to 
obtain one, tar a RBIMtCH FEUOW- 
SHIP In LASER PHVSKS la the 
DEPARTMENT OF NATURAL PHILO- 
SOPHY to work on a Carbon Dioxide 
TEA laser contract. 

Appointment for two years in the 
first instance on Range 1A of the 
national salary structure for research 
and enalagoiia raff, cemmeiicint salary 
in th* Rwt* fSJWtma Mr aanum 
(undar ravimr). fapmaaywioa ktneAt. 



AppHcMiom faa a ri i n KQIM) iMliidini 
a currkahM Vina mi ska a i i a a s of 
two r rf arasi shoaM b* sent as soon as 
potsible to Pi ofcesor A. I~ S. Smith, 
Department of Natural Philosophy, 
Unlvmity of Strathclvda, John 
Andonon ■alMina, 1(7 Rottanrow, 
Ciasgaw G4 ONG from whom 
further particuhvs can b« obtaiaed. 



UNIVEBSITYOF 
SOUTHAMPTON 

CRC Medicd Oncology Unit 

CLINICAL RESEARCH 
FELLOW 

Three year training Fellowship 
in Medical Oncology available im- 
mediately. Candidates must possess 
MRCP and have achieved Regis- 
trar status (or above). 

Further details can be obtained 
bytelephooinx Southampton 
777222, ext 4297. 

Aimlicationa (two copies) includ- 
ing full currfcubun vitae and the 
names of two referees should be 
sent to Mrs P. Vaughan-Smitb, 
Staffing Department, The Vairtr- 
sity, Southampton SOB SNH^ as 
soon as possible. 

Please quote ref : U41/S/K8. 





ROYAL SOCIETY/ 
SCIENCE RESEARCH 
COUNCIL 
INDUSTRIAL 
FELLOWSHIP 



Fallowihipt wn offarvd under a new |btnt Royal Sodaty/SRC 

Scheme designed to improve communication on sdMCOMld 
technology between those In industry and In unlvenMel and 

polytechnics to the benefit of United Kingdom firms or 
universities. The scheme enables academic scientists, 
mathematicians and engineers to hold a job and undertake a 
project In an industrial environment and provides similar 
opportunities for Industrial scientists mathematicians and 
Mfineers to carry out research or court* dawolopiinnt In a 
university or polytechnic 

Candidates of PhD status or equivalent, ordinarily resident in 
UK, Channel Islands, Isle of Man, are invited to submit 
propoaab for awards of from 6 months to two years support. 
Thar* ara no ag* limla but prafaranc* will ba givan to 
candidates within an age range of 30 to 45 years. Projects 
should be whhln the field normally supported by SRC and 
Involve transfer to work in the aiternatlva lactor of amploy- 
ment to that of tha candidataf' axtatlng amploymaiw, wMch 
they will retain. 

Application forms and regulations may be obtained 
from th* Scianc* Research Council, PO Box IS, SwMom 
SN2 IET(Tel Swindon (Of73) 26222 Ext 2172.) 



ms may be made at any time and 
~ within 4 montha of applicatlen. 



MtwIH 



UNIVERSITY OF WABWKX 
POSTDOCTORAL 
FELLOWSHIP IN 
BIOLOGICAL SCIENCES 

Applications are invited for a 
Postdoctoral Fellowship, funded by 
the Cancer Research Campaign, to 
worit in the Virus Research Group 
in the Department of Biological 
Sciences. The Research Fellow will 
be expected to develop researdi on 
the role of interferon in murine 
sarcoma/leukaemia virus infectloo. 
Aspects of particular interest are 
the molecular nature of inter- 
feron's inhibition 'f transformatioo 
by MSV, interferon's eCFect on the 
In vitro phenotype of transfonned 
cells and the interaction of inter- 
feron with the immune rentpnae in 
animals rejecting 1ISV/1U.V in- 
duced tumoon. Tlie port, which 
would suit a person with experi- 
ence in Tiroiogy, cell bioIoQr or 
inuntmoloey, is available from 1 
October, 1980, and is renewable 
on an annual basis to September 
1983. Starting salary will be at the 
appropriate point on tlie Research 
Range lA scale: £S052-£8769 per 
annum. 

Further particulars and applica- 
tion forms are available from the 
Academic Registrar, Univnrrily Of 

Warwick, Coventry CV4 lALt ' *■ 

ing Ref No: 43/A/80/F. 



LECTURES. MEETINGS 
AND COURSES 



UNIVKBSmr OF IXHUDON 
MSc IN RADIATION 

PHYSICS 

This course in medical applica- 
tions of Radiatioa Physics Is run 
jointly by the Physics Oeparbncabi 
at the Mlddlewx and St Bartliolo- 
mew's Hospitals. For fulMline 
students the course is one year 
and for part-time students two 
years. The normal entry require- 
ment is a First or Second Class 
Honours Degree with Physics as 
a major component. 

The MSc course covers basic 
radiation and nuclear physics and 
their applications in radlbtlwrapgr. 
radiology, nuclear iniiillllllll ani 
health physics. 

MRC and SRC grant* ara avail- 
able for fuU'tinie studnti. Bl^ 

Suhies and appllcatiaai 
epartmental SecretartM. _ 

ment of Physics Applied to 

cine. The Middlesex Hospital Medi- 
cal School, Cleveland St, London 
WIP GOB, Physics Department, 
Medical College of St BarllMdo. 
mew's Hospital, CharteriMuaa 
Square, London ECIM 6BQ. 



Polytechnic of tlia South Banic 

NSc in APPUED NUCLEAR 



SRC approved 

Applications are invited for this I 
yaer MMma or Vi year pert-time 
course from candtdates possetsing 
an Honours Dagrae in Physics or 
aqaivaiant. 

Candidates who qualiiy fir SRC 
Quota and Appeals Awards should 
apply as soon as poi s ibia, siaca 
nominations must rsach SRG«by 

31 July. 

Full details from: Dr A. 
Haque, School of Physics, 
Polytechnic of the South BanIc, 
Borough Road, London Sll 

oAA. Tall •Nnl mm met. tm. 



Copyrighted material 



New Scientist 3 July 1980 



87 



ANALYSIS 80 

The installation and manageqient of micro 
and mini computers in the laboratory 

A two-day conference at the Sudbury 
Conference Centre, 14 Newgate Street, 
London EC1 . (near St. Paul's Cathedral) 
29 & 30 September 1 980. 

An intensive review of current thinking and 
practice in the use of micro and mini 
computers in analytical laboratories. Topics 
will include reviews of available systems, 
selection of systems for particular needs, 
interfacing, software, and a number of user's 
case histories from leading laboratories. 



Full details and 
registration forms are 
available from:- 



Beverly Humphrey, 
Scientific Symposia Ltd, 
33-35 Bowling Green 
Lane, 

London EC1 R ODA, UK. 
Tel: 01 -837 1212 
Telex: 299049 UTPRES G. 



Middlesex Polytechnic g pel 1':,.:ToTo^ °' 



Postgraduate Diploma in Air and 
Water Pollution Control (cnaa) 

Part-time, one day and evening a week 
four terms starling 7 October 

Applicants should normally possess a first degree or equivalent 
professional qualification in a branch of science or engineering 
For lull dsiall* and an application form contact: Richard Braun, 
MMdlMax Pdytachnlc, The Burroughs, Hendon, London NW4 4BT. 
Talapliona 01-202 654S. 



UNIVERSITY OF SURREY 

MSc IN 
NUCLEAR 
TECHNOLOGY 

Th« M Sc/O j ploma cou rse i n N ucl wr 
Technology is availible on a one year, 
ful) time basis— or part time, one day a 
week over two yean. Applicants 
should have a food honours degree, 
or equivalent, in a relevant science or 
cnginecrinc discipline. 

SRC studentships are available for 
suitably qualified applicants. 

Details and application forms from: 
ProfMaor M. B. Wmldron. D«p«rt- 
m«nt of Matmlluryy and Hatttrials 
T*chnolocy, Univenity of Surray, 
Guildford, Surrey GUI SXH. 



Portsmouth 
Polytechnic 
MSc In 
MICROWAVE SOLID 
STATE PHYSICS 

A one-year sandwich/full-time course 
with a project in industry or the 
Polytechnic. 

Candidates should hold an Honours 

decree in Physics, Machematics or 
Electrical Engineerinf, SRC Advanced 
Course studendships may be obtained. 
Sandwich mode studenu are normally 
paid up to £1000 during their projects 
in industry. 

For further details please write or 
'phone to: 

Adminietrativo Aeaiatant, Depart- 
ment of Physics, King Henry Itt 
Street, Portsmouth Polytechnic, 
Portsmouth POI 20Z. 
Portsmouth (070S) 27MI 
Extension 138. 




Ihiiniic 



MASTER OF SCIENCE & 
POSTGRADUATE 
DIPLOMA in 
CHEMICAL ANALYSIS 
in Part-time Study 

The MSc course has been recog- 
nised by the SRC for the award 
of Part-time Bursaries. 

Further information from: 

The School of Chemistry, 
Thames Polytechnic, 
Wellington Street, London 
SEI8«PF. 

Tel: 0I-8S4 2030, extn. 311. 
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Southampton 

fu THE 

<^ UNIVERSITY 



INSTITUTE OF CRYOGENICS 

Intantive Short Court* in 
Cryogenics 
S-19 5«ptemb«r, 1980 

This residential course is designed for 
graduates in science and engineering, 
or persons with similar qualifications, 
as an introduction to the industrial 
application of cryogenics. No previous 
knowledge of cryogenics or low- 
cemperacure physics is required. The 
temperature range covered is above 
70K. 

Further details from the S«cr«tary, 
institute of Cryofenics, The Uni- 
versity, Southampton SOf 5NH. 
Telephone (0703) 559 1 22 Ext. 2059. 



QUEEN MAhY CoLLEtiE! 

University of London 
MSc IN ASTROPHYSICS 

This two-year part-time course 
starts in September 1980. Formal 
teaching will be on Friday even- 
ings. A general course is taught 
during the first term and in the 
following iive terms there will be 
specialised courses in Formation of 
Planetary Systems, Stellar Struc- 
ture and Evolution, Galaxies, 
Galactic Structure and Cosmology, 
Nuclear Astrophysics, Far Infrared 
Astronomy. A practical or theoreti- 
cal project runs through the two 
years. 

Full details and application forms 
are available from Mrs M. E. 
Daniel, Physics Department. Queen 
Mary College, Mile End Road, 
London El 4NS. 



UMiST 

POSTGRADUATE COURSE 
IN SOLID-STATE 
ELECTRONICS 
(M.Sc. and Ph.D.) 

A 12-month course starts at UMIST in 
October each year. This course, which is 
suitable for graduates in Physics, 
Electrical Enfineerins or related sub 
jects. is concerned with the design and 
behaviour of solid-state devices (such 
as transistors, integrated circuiu, 
masnettc computer memories etc.) and 
the solid-state physics on which they 
are based. 

The MSc course comprises two terms of 
lectures followed by a 5-month research 
project. Suitable candidates may be 
given the opportunity to proceed to 
PhD work. 

The course is recognised by the Science 
Research Council, and has an allocation 
of their studenuhips. 

Further information from Dr K. E. 
Singer, D«|»rtnrient of Electrical 
Enf ine«ring and Electronics, 
UMIST, PO Box 88, Manchester 
M60 I QD. 



COMPETITION 



GET 
INTO SPACE 

Competition for schools (up to 'A' 
Levels). 

Oesign and experiment to be 
carried into space on the US 
Orbitor Space Shuttle, 

Details: 

Miss J. MacBorn, Royal Aaro- 
nautical Society, 4 Hamilton 
Place, London W1 (449-351S) 



HOLIDAYS 



WORLD-WIDE RELIABLE 
ECONOMY FLIGHTS 

expert advice, instant quotations, 
Capricorn Travel, 27 Ebury Bridge 
Road, London SWI 01-730 6152. 



FOR SALE 



MEMORIAL UNIVERSITY OF NEWFOUNDLAND 
FACULTY OF MEDICINE 
ST. JOHN'S, NEWFOUNDLAND, CANADA 
FOR SALE BY TENDER 

EDAX - E - EXTENDED SYSTEM 

The Faculty of Medicine at Memorial University of Newfoundland wishes Co 
dispose of the above system. 

The EDAX - E - EXTENDED SYSTEM consists of: 

(I) EDAX MODEL XS-I2-I692V dececcint unit. 

(1) EDAX MODEL 707 B/B analyzing unit. 

(3) EDAX MODEL 609A Epic Module. 

(•4) EDIT/NOVA - 8K NOVA 21^ DATA PROCESSOR 
c/w EDIT/7 PROGRAMME T I 733. 
This equipment will be sold on an "as is - where is" basis and subject to Memorial 
University of Newfoundland conditions of sale. Purchaser will be responsible for 
all applicable taxes and shipping charges. 

Further information pertaining to this equipment may be obtained by contacting 

Mr Philip Hyam. Faculty of Medicine, Telephone (709) 737-6638. 

Tenders will be received up to 31 July, 1980 at the address shown below. Memorial 

University of Newfoundland does not bind itseK to accept the highest or any 

tender. 

MEMORIAL UNIVERSITY OF NEWFOUNDLAND 
DEPARTMENT OF PHYSICAL OPERATIONS 
ST. JOHN'S, NEWFOUNDLAND 
ATTENTION: J. NURSE 
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■ I wonder how 
many reverberations 
in the bladders of 
the world population 
followed the revela- 
tion that a Chinese 
surgeon had re- 
moved a stone in a 
bladder by blowing 
it up? Well, blowing 
it up is perhaps the 
wrong expression. 
By using an explo- 
sion is more accur- 
ate. 

The patient felt a 
slight vibration and 
was numb after- 
wards, but for how 
long is not knovra. 
There are more 
details that I would 
like to know. What 
was the explosive? 
How was it touched 
off? Where was it 
placed? How big 
was the stone? How 
did it break up? 
And possibly the 
most interesting 
question, how did it 
all work out in the 
end? The sex of the 
patient must have 
been an important 
factor. Will these 
questions ever be 
answered? 




■ There's no doubt that I don't have 
the expertise of some people in coping 
verbally with critical situations. I have 
noticed before that, according to reports, 
people are able to shout things, for 
instance, that I, on the other hand, would 
take long minutes even to say. "Long 
live the glorious revolution and death to 
the invading forces of reaction who will, 
in the end, be destroyed": sentiments 
of that sort. 

Several days ago I was made to feel 
inferior again, this time by a report of 
the appearance of Lord Kagan in a 
French court. It said that policemen 
dragged him by his chains down a stair- 
way. But he said over his shoulder and 
while being dragged, "The income tax 
people have plotted against me, of that 
there is no doubt . . ." and much more, 
to the length of several paragraphs. Any- 
one who can include "of that there is 
no doubt" in remarks over his shoulder 
while being hauled away in irons de- 
serves admiration. 

Again according to the report, Lord 
Kagan has spent two months in Paris's 
Saut6 prison. I must have been wrong 
all these years in thinking that only the 
Americans use the electric chair. 

■ A report I saw said that an MP, 
whose name I forget, arranged a lumA 
at the House of Commons of which the 
first course was Yorkshire pudding. I 
always thought that in Yorkshire the 
pudding was served with nothing but 
gravy. However, on this occasion, it was 
served with a sauce. According to the 
report, it was served with union sauce. 
So much for the Harold Wilson tradi- 
tion. Down with HP, the capitalist relish. 
Liven up your meals with TUC. Stun 
your palate with NUM! It's so good, it's 
SOGAT! 

■ A roomful of fanatics should be a 
frightening sight, but it depends on the 
subject of the fanaticism. Slipping 
through such a crowd like a trout in a 
stream, to quote the well-known chair- 
man, I found it recently to be a 
pleasurable experience. The company 
were all mad about orchids. 

There were so many of them that a 
person ignorant of all orchid knowledge 
— and I am one — could not even get a 
glimpse of the orchids on show. The 
room was hot and lit, not only by 
fluorescent lighting, but also by the com- 
bined gleams of monomania flashing 
from every eye. There was an almost 
palpable atmosphere of cooperation, 
reciprocity, swapping. It was clear that 
orchid growers, orchid fanciers and all 
other species with anything even re- 
motely to do with orchids were a shining 
example to us all. 

I edged by two fanatics in conversa- 
tion, one apologising to the other for 
teleirfioning at some unconscionable 
hour for information. "No matter," came 
the reply, "I'm always happy to talk to 
orchids about people at any time." It 
made sense, in the circumstances. 



■ Cigarette advertisements usually make 
no impression on me. Some reaction 
blanks them out. But I did notice one the 
other day for Rothman's. "Rothman's," 
it said. "The real king size". 

Are there pretenders to that size? Is 
there a Rudolf Rassendyll size and how 
do you tell them apart? Has Colonel 
Sapt been suborned? 

■ Last week my luciligative friend 
Daedalus unveiled his "photon-buncher", 
which uses laser principles to take in 
the irregular stream of photons whidi 
is ordinary radiation, and re-emit it as 
dumps of photons. These travel like 
their individual components, but by 
multi-photon absorption act on a detec- 
tor like one big photon of much higher 
energy (ie shorter wavelength). Thus 
beneath the DREADCO photon-bunching 
parasol, the dedicated Sun-worshipper 
will be able to tan in the dullest weather. 
The incoming visible photons will be 
bundled into pairs, each of ultraviolet 
energy, which will tan the skin as ultra- 
violet does, and appear to the eye — un- 
imaginably — as ultraviolet would do if 
you could see it. Similarly, the new 
DREADCO fog-lamps and street lights 
emit photon-bunched infrared of wave- 
length long enough to penetrate fog, 
and illuminate the murkiest urban scene 
perfectly. But rather than rely on the 
unknowable sensations of multi-photon 



infrared vision, Daedalus recommends 
fluorescent goggles to convert incOTiing 
infrared photon bunches into equivalent 
single visible photons for easy viewing. 
Intense photon-bunched infrared may, 
however, have disquieting chemical 
effects. For a single infrared photon 
can set a molecule vibrating; the simul- 
taneous arrival of a whole bundi of 
them would probably just break it apart. 
Of course any given frequency of infra- 
red would affect only certain molecules 
with just the right resonances. Nonethe- 
less, by bad luck, a pedestrian caught in 
the penetrating, photon-bunched, infra- 
red beam might collapse with instant 
scurvy, every molecule of vitamin C in 
his body having been torn apart by 
molecular resonance. Or the happy 
drunk could find himself suddenly and 
inexplicably sober, his body-burden of 
alcohol having been blasted. Clearly, 
powerful new methods of selective 
chemical synthesis and radiation-therapy 
are opened up by this prindple. But 
the psychologists are right, and mascu- 
line aggression is a branch of the sex- 
drive, it could be a major force for 
peace. For a carefully tuned beam of 
photon-bunched infrared aimed at an 
aggressive army could wipe out all the 
testosterone from their bodies, destroy- 
ing their warlike intent and leaving 
them with all the ingratiating sopiuness 
of neutered tabbies. 



The Magic 
Honeycomb 



It's called PTCR (which 
stands for positive 
temperature coefficient 
of resistance) and it's basically 
a doped Barium titanate 
semiconductor material 
which exhibits a rapid rise 
in resistance at a determined 
switching temperature. 
(See graph). 

It has two main uses -air 
heating and air temperature 
detection. 
Air Heating 

The two flat surfaces of the 
honeycomb are coated with electrode material 
and connected to ac power up to 240v. 

When current is switched on, the material 
temperature rises rapidly to the switching point, when the sudden increase in resistance' 
leads to an equilibrium level, depending on the air current passing through the 
honeycomb pores. 

Wattages are sufficient for a wide range of applications-for example in Hair Dryers 
Portable Space Heaters, and various kinds of industrial 'warm-up' devices. Size, 
thickness and material formulation can all be adjusted to suit the specific job. 

The many advantages include:- 
Surprisingly high power from a single 
small heater 

Inherent temperature control and 
overheat protection. 

No RF noise, no control devices, 
maximum safety. 

Air Temperature Detection 

Because of the sharp change in resistance 
at the switching Temperature, PTCR 
honeycombs are also ideal for temperature 
detection. 

Apply a dc 'logic' voltage across the face, 
blow air through with a simple fan, and you 
have a remarkably efficient on-off detector 
switch, over a wide range of air temperatures. 
Applications are numerous; 
in electronic circuits, computer equipment, motor '3 
exhausts etc. ^ 

PTCR. It's an amazing new idea; a new 
tool; a new technology Send for technical data. 

Salford Electrical Instruments Ltd. 
Peel Works, Barton Lane, Eccles, 
Manchester M30 OHL. 
061-789 5081. Telex: 667711. 
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The logging of change 
has seeivsome changes. 



stations and nuclear installations. 

At the other end of the scale 
the compact model 3430 portable 
logger brings Solartron technology to 
the source of the data, giving a flexible, 
low cost solution to your needs. 

The 3430 has keyboard 
programming and handles up to 30 
analogue and 20 digital channels. 
Hardware options include built-in 
strip print-out or tape cassette 
recording. 

Whatever measurements you 
have to take and however you want 
to interpret them, the accuracy and 
sensitivity you'll need tomorrow is 
available today — from Solartron. 

And, unlike so many other 
companies in advanced electronics, 
we'll take endless time and trouble 
to make sure you get the right answers 
to all your questions. 



Made by London clockmaker 
Cummings in 1 766, the 'barograph 
clock represented a major break- 
through in automatic data recording, 
charting the constant changes of 
climatic pressure as the clockface 
turned. 

Toda y s technology brings you 
the range of Solartron Data Loggers 
designed to measure and record on- 
line data from your plant or experiment. 

Now informed decisions can be 
made more easily in complex and 
constantly changing situations. 

TTie range includes Loggers 
such as the Solartron Merlin which 
can reduce hundreds of repeated 
measurements to a single easily 
interpreted display. 

Merlin plugs an off-the-shelf 
microcomputer into Solartrons 
64-channel 3510 Integrated 




Measuring System, outputting easy- 
to-interpret graphics on screen or 
paper. 

Current data-logging technology 
IS even better represented by 
Solartrons minicomputer-based 
System 35. 

lliis versatile system is already 
meeting today's most exacting needs 
in research, it also has proven success 
in applications like automatic product 
testing, as well as monitoring power 
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lo get up-to-date on data 
logging, all you have to do is write 
or phone to Solartron. 



I Schlumberger 

Solartron Ellectronic Group Ltd. 
Famborough. Hampshire, England. GU 1 4 7PW 
Tel: Famborough 44433 (STD: 0232) 
CableiSolartron. Famborough. Hants, 
Telex: 838245 Solfar G. 
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